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Even during today’s heavy production schedules 
all Belden enameled wire must pass 


these 6 severe tests of “BALANCED” Insulation 


The tremendous demand for mag- 
net wire has not altered the pro- 
duction standards of Beldenamel. 
As always, Beldenamel wire has 
“balanced” insulation. These six 
vital characteristics are always in 
“balance”: 

1. Uniform film thickness 

2. Adherence 

. Abrasion-resistance 

. Solvent-resistance 

. Dead-softness of wire 

. Flexibility 

Only “balanced” insulation stands 
up under tough winding conditions 
or in long years of severe service. 
Only “balanced” insulation pro- 
vides the lowest over-allwinding costs. 
The easiest and cheapest way to 

safeguard your winding schedules 
(and also your product) is to specify 
“BALANCED” insulation. If you 
wish complete data on the Belden 
“balanced” insulation tests, we shall 
be glad to mail this information 
on request. 


Belden Manufacturing Co. 
, 4633 W.Van Buren St., Chicago, Ill. 
7: 


Enamel Adhesion Test Copper Softness Test 
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Bearing the Burden 


of 
Production under Pressure 
— with the Endurance 


of Forged Steel 


NEW DEPARTURE 


THE FORGED STEEL BEARING 
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WE INTERRUPT our regular messages to report what’s 


what with aluminum. 


AT THE MOMENT delivery for civilian use must make 
way for defense. Everybody knows the reason. Defense 
requires and is using more aluminum per month than 


peacetime America ever consumed. 


NEVERTHELESS, we intend that noone shall have to forego 
the things aluminum can do best one minute longer than 


we can help. 


THERE IS NO SHORTAGE of bauxite, nor of anything 
else, except time. And Father Time is being given the 


race of his life. 


WE ARE MOVING, for example, 35,000 yards of earth 
a day at Alcoa, Tenn., to get 50 acres under a single 
roof by September. It will require 193 carloads of roofing 
felt. Some of the operations in that plant will start 
even before the walls are up. That’s an annual roll- 
ing capacity for 120 million pounds of high strength 


alloy sheet coming along fast. 


LAST MARCH WE STUCK the first shovel in a cow pasture 
near Vancouver, Wash. In September a 30 million pound 
plant was delivering metal. It has been doubled, already. 
A third 30 million pound unit starts delivering in April; a 
fourth in May; a fifth in June. From cow pasture to 150 


million pounds annual capacity in 15 months. 


A SIDELIGHT: To make that 150 million pounds of alumi- 


num, we first have to build factories to make 120 million 
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pounds of carbon electrodes. We have to obtain the 


equipment (transformers, rectifiers, and the like) to feed 
162,500 kw. of electricity into the reduction furnaces. 
This is a generating capacity equal to that of the state 


of Delaware plus twice that of Mississippi. 


WHAT OF TOTAL PRODUCTION? In addition to Van- 
couver further installations are being made at other of 
our plants, so that in less than a year their total capacity 
will be more than double that of 1939, when 327 million 


pounds were produced. 


IN THE VERY MIDST of this demand we have lowered the 
price of aluminum ingot 15%. We state, without reserva- 


tion, our hope that the price can be still further reduced. 


DEFENSE APPLICATIONS use aluminum for exactly the 
same reasons you do. Defense priorities on aluminum 
simply say that there are some fundamental things that 
aluminum does supremely well. It will do them still better 
as important lessons in production, fabrication, and 
application are learned from every additional pound being 


produced and used. 


YOU, SIR, have been using aluminum in many forms, 
for many different purposes. It is not easy nor convenient 
to have to substitute other materials temporarily. We 
want you to know that we intend to make this hardship 
as short-lived as possible. Your aluminum is on the way. 


It is a promise. 


ALUMINUM COMPANY OF AMERICA 
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SOLENOID 


MAGNETIC 


Across-the-Line Starters 
THERMAL OVERLOAD PRO- 


TECTION WITH INTER- 
CHANGEABLE HEATERS. 


UNDER-VOLTAGE PROTEC- 
TION OR RELEASE. 


POSITIVE, QUICK MAKE- 
AND-BREAK SWITCHING 
MECHANISM; STRAIGHT- 
LINE LINKAGE. 


FOR CONTROL OF MOTORS 
OF 1 TO 7!2 H.P., SINGLE OR 
POLY PHASE, A.C. 110 TO550V. 


Standard Finish, machine gra) 


IMPROVED DESIGN saves wiring-time and simplifies 
maintenance. Front-connected, with open view for inspection 
of contacts and connections. Heater coils are easily changed; 
ratings clearly visible. Switch unit removed or replaced by 
turning only ONE screw. Re-set button independent of cover. 


Separate - unit construction for each pole of switch, 


— confining the arc, excluding dust. Switching mech- 
anism in overload relays is insulated from the bimetal 
and heater. (The Starters are wired for separate coil 
circuit control, for voltages other than line, if so 


ordered ). 


Catalog 8-M will inform you fully of this line 
and its companion line of Solenoid Magnetic Contact- 
ors,—similar to the Starters but without overload 
protection or control buttons — figured at right. In 
writing for Catalog, remember that our free Engineer- 
ing Service will plan arrangements of Arrow-H&H 
STANDARD UNITS to meet your special problems 


; of motor control. 
a 


Be eee ere 
INDUSTRIAL CONTROL DIVISIO 
THE ARROW - HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 
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Three strikes, and your lights aren't out! 


ERE’S an actual photograph of lightning hitting a power 
line. Mavbe some of you remember the old days when this 
might easily have meant shattered insulators, smoking ruined 
transformers, hours of work for repair crews to restore service. 
Today when lightning strikes, vou know the Pyrex Insulators will 
stick to their jobs all along the line. But did you know Corning 
Glass Works also makes Pyrex brand glass housings for lightning 
arresters to protect costly distribution transformers and sub- 
station equipment? In fact, Corning Glass contributes to the 
electrical industry right now in ten important ways with: 
Power Line Insulators Lightning Arrester Bodies 
Telephone Insulators Neon Insulators 
Cyclotron Insulators Power Fuse Tubing 
Radio Insulators futomobile Fuse Tubing 
Ozone Cylinders Fuse Plug Bodies 
If you have a problem you think glass might solve, we invite you 
to write today. Or send for a free copy of our new phamphlet 
“Glass as an Electrical Insulator”. Address Insulation Division. 
Corning Glass Works, Corning, \. Y. 
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In less than three years Automatic Molding has 
gained wide acceptance. Literally thousands of 
different parts are now being molded Automatically, 
by both custom molders and manufacturers in many 


industries. 


More than 200 Stokes Automaties are in service . . . 
as many as 24 in a single plant . . . in Canada, 
England, Australia, France, Sweden, Java and the 
Philippines as well as the U. S. 


Various patents have been granted on these machines 
- + « Others are pending. They are the original 
Completely Automatic Molding Presses, pioneered by 
Stokes, continuously improved, now available in 10- 
ton, 15-ton and 20-ton models . . . to produce a wide 
variety of moldings, simple and intricate, including 
threaded parts, side-draws and under-cuts. 


Automatic Molding eliminates human error . . 
produces uniform moldings. Materials are accu- 
rately metered. Temperatures and pressures are 
precisely controlled. Cycles are timed exactly and 
repeated indefinitely. 


Molds with only one or few cavities are used .. . mold 
investment is low... redesign is possible at small 
cost. Large output per cavity is obtained by con- 
tinuous operation. 


Automatic Molding saves labor, time, material, 
finishing and inspection costs and in other ways. It 
is the most economical way to mold many parts. 


J. STOKES MACHINE COMPANY 
5996 Tabor Road Olney P. O. Philadelphia, Pa. 
Representatives in New York, Chicago, Cincinnati, St. Louis, 

Cleveland, Detroit 


Pacific Coast Representative: L. H. Butcher Company, Inc. 















































wherever wh 
must turn! 





ing has 





inds of 
atically, 


n many 


ee 





Canada, 


and the Each new impetus to the growth of America’s ‘miracle 


of transportation brings with it an ever- grow ing variety 
of electrical insulating requirements. 


achines ii , 7 

ais ae Giant motor and generators of the new Maritime Com- 

original mission cargo b st pack greate rer in less 
ss argo boats must pack greater power in less 

-ered by space—so they are insulated with Super Micanite. The 

le in 10- modern, diesel-powered “Iron Horse” creates new 


problems of electrical insulation—and they are solved 


ea wide ; Sees 
with the aid of Mica. Even the great motor- makers 


cluding ; : : : ; 
call on Mica—for trouble-free insulation of spark 
plugs and other electrical equipment. 

a Furnishing these and a hundred other insulating spe- 


cialties that keep wheels turning is a job that Mica 
Insulator Company takes in stride. And as the wheels 
res are of Industry turn their talents for mass production to 
‘tly and the job of mass protection, Mica answers the call. 


e accu- 





At Schenectady, we are working night and day to fill 
the requirements of customers working on important 


.. mold defense orders... furnishing insulation for such equip- 
at small ment as:—motors and controls for the Navy, generators 
by con- and X-Ray equipment for the Army, instruments and 


ignition systems for the Air Force, radio and communi- 













Mica Insulator Company's products include:——- Micanite and 
cation equipment for all the services. New production Super Micanite built-up Mica Insulations in sheets, tapes, rods 
naterial, facilities—backed by a vast fund of insulating experience tubes and molded shapes; Lamicoid laminated Bakelite for 
ways. It —have enabled us to assume our share in national both electrical and mechanical applications; Empire Varnished 
, defense while continuing to serve the regular needs Cloths, Tapes and Tubing; and a wide variety of other insulat- 
y parts. of the electrical industry. ing materials. 
PANY 
yhia, Pa. 
MICANITE . . . SUPER MICANITE 
St. Louis, EMPIRE VARNISHED INSULATION 
LAMICOID LAMINATED PLASTICS 200 Warick St.. New York; 542 South Dearborn St., Chicago; 
1276 West 3rd St., Cleveland. Birmingham, Boston, Cincinnati, 
pany, Inc. Los Angeles, San Francisco, Seattle. Montreal, Toronto. 
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Generator Capacity Upped 20’, 
by ViTROTEX 


This generator armature sold to the City of Three 


Rivers, Michigan, by the L. R. Klose Company of 
Kalamazoo, was originally designed to operate at 7° 
Kw., 2,300 volts. BUT, since the machine was rewound 
with Vitrotex insulated magnet wire, it has been gen- 
erating 90 Kw!...thanks to the thermal conductivity 


of this improved flexible fibre glass insulation. « 





Anaconda’s improved Fibre Glass 
Insulation for Magnet Wire 


This new imorganic textile insulation manufactured 
from alkali-free glass 1s composed of soft flexible 
fibres approximating steel in tensile strength. No other 


textile 7s contained in Vitrotex! 


For many years it has been acknowledged that the ideal elec- 
trical insulation is glass. And now, after a period of long and 
exhausting research, its practical application has become pos- 
sible . . . with the development of Anaconda’s Vitrotex. 


Important Characteristics 


The dielectric strength of Vitrotex, its heat resistance and 
heat conductivity, its power factor, insulation resistance and 
space factors meet and in most cases exceed the values de- 
termined for every other comparable type of insulation 
including asbestos. 


For Example... 


When compared with asbestos, Vitrotex magnet wire has 


| 20%, 
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marked advantages in space factor. Single Vitrotex magnet 
wire has approximately the same space factor as double 


silk-covered magnet wire of equal gauge! 


Handling Methods; Availability 


Vitrotex magnet wire is smooth and uniform in diameter 
and can be handled in the same manner as silk-covered wire. 
No special precautions in winding are necessary — except the 
usual care should be exercised to avoid nicks and cuts in 
the insulation. 

Vitrotex insulation may be applied to all standard forms 
of magnet wire: bare wire, enameled wire, lead wire and 
coils. More specific information will be sent you upon appli- 


cation .. . free, of course. 
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Is non-hygroscopic; 
unaffected by moisture 








Possesses high resistance to 
acids, oils,and corrosive vapors 


Highly Versatile, this ball-bearing, universal 
motor—in various voltages and ratings from 
1/6 H.P. at 5,000 R.P.M. to 4 H.P. at 12,000 
R.P.M.—is used on a wide assortment of ap- 
plications including industrial vacuum cleaners, 
grinders, routers, centrifugal pumps, floor pol- 
ishers, brake lining tools and wheel balancers. 
Height: 4! As 


Readily Adaptable to many applications, this 
6-pole universal motor powers such products 
as pipe threaders, saws, sirens, car hoists, 
grinders and other machine tools. Built with 
either sleeve or ball bearings, this motor is 
available in a variety of windings from 4 H.P. 
at 4,200 R.P.M. to 2 H.P. at 4,000 R.P.M. 
Height: 734”. 


Versatile Companion to the motor at the far 
left, this ball-bearing universal motor is used 
on many similar applications where a larger 
motor is needed. Also used for furnace cleaners, 
air compressors and blowers. Available with or 
without splash guard, in ratings from 144 H.P. 
at 3,500 R.P.M. to 34 H.P. at 9,500 R.P.M. 


Height: 514”. 


These Motors are Quick Change Artists 








Striking examples of versatility in electric motor 
construction are the three Black & Decker motors 
shown above. They’re typical of countless instances 
where Black & Decker’s specialized knowledge and 
flexible facilities have solved difficult motor prob- 
lems. No stock motors are made by Black & Decker. 
Consequently, design and production facilities are 
geared to speed production in quantity from draw- 


ing board to finished product. When you need a 
motor of special design—to do a special job—send 
for a member of Black & Decker’s product engi- 
neering staff. He places over 25 years of experience 
in the design and application of unusual fractional 
horsepower motors at your command. Drop a line to: 
The Black & Decker Electric Co., Kent, Ohio. 


For Special Motor Engineering \ 


& DECKER 
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SAFETY Seced/ CONTROL | 


SETS ANY TOP SPEED  aillieaide LOSS = POWER 
WORKS EFFICIENTLY ... AacaenSs 


NATIONAL 


VULCANIZED 


FIBRE 


1. Phenolite Terminal Plate 3. 


2. Phenolite Rubbing Block 4. 
Insulator 


_ Speed Control device shown above, which is 
readily attached to any pleasure car or truck, is manu- 
factured by the Safety Speed Control Company of 
Chicago. 


manner from usual speed governors. 


This unit functions in a completely different 
It is operated 
by the speedometer cable — preserves the full power 
and acceleration of the car at all speeds below the 
set limit. 


enim 


 Hesinabea! BAKELITE 


Phenolite Terminal Strip 
National Fibre Insulating 
Liner 


5. Phenolite Gear 


The dependable operation of the speed control unit 
relies to a great extent upon the important physical 
and electrical qualities of National Vulcanized Fibre 
and Phenolite, laminated Bakelite. 


There may be a profitable use to which you can put 
National Vulcanized Fibre or Phenolite. Our technical 
men will be glad to work with you, without obligation, 
on the application of both of these products. 
your inquiry. 


We invite 


NATIONAL VULCANIZED FIBRE COMPANY 


FOUNDED 


NATIONAL WILMINGTON 


VULCANIZED 


1873 


DELAWARE 





These NATIONAL Products have a Cost-Cutting Application in your 


It Pays Dividends When Your Design Takes 
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One of the surest methods of attaining peak efficiency in 
electrical operation ...long life and lowest costs is the 
selection of contacts both as to materials as well as 
design while the product itself is being designed. 


make and 
Voltage 
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break. 


Too often, mechanical perfection is sought first . . . with- 
out realizing that perfect mechanical operation, in the 
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design ... the design engineer is often enabled to take 
advantage of contact constants that result in improved 


sssion method. , 
= operation ... greater assurance of customer satisfaction. 
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_ Pressure © enn Mallory engineers and metallurgists are available at all 
. tact actuator : on 5 

\ethod of con its times for consultation in recommending the right type 


. act.- : : 
~~ of electrical contact. Identical electro-mechanical tests 


will be undertaken... or tests of your own mechanisms. 
Be sure to call Mallory in early. 
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OTHER WESTINGHOUSE FAN 
AND UNIT HEATER MOTORS 


















SPLIT PHASE 


Low cost, general pur- 
pose motors. Built in 
single and two-speed 
designs for direct con- 
nected belted blowers. 
1/20 to 14 hp. 


To supply unit heaters for either 110 or 220-volt circuits, and 


@ for single, dual or multi-speeds, formerly required three to 





six different motors in any rating. 


Today ONE Westinghouse motor serves for all six combi- SHADED POLE 
Simple, low cost mo- 
tors for fans and unit 


Inventory problems for both maker and dealers are immensely heaters. Two and 3- 
) , speed control optional, 


simplified. 1/125 to 1/30 hp. 


nations of speed and voltage. Manufacturing is made easier. 





Motors for fans and heaters may not meet your needs. 










What Westinghouse has done in building motors that build BELT TIGHTENING 


BASE 
Available for either 
split phase or capa- 
citor motors. Adjusts 
belt tension to load. 







profits on unit heaters, however, it also can do —and has 


done — for other products. Why not check on newest West- 






inghouse developments? Mail the coupon for latest literature. 


Westinghouse Ww) 
eV MAY CyCyes 


APRIL 1941 


Westinghouse Mfg. 
Stee 

Send latest literature on fractional horse- 
power motors to: 
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HE answer to this question becomes increas- 

ingly clear: Whatever else happens, from 
now on, this country will face new competition 
from those nations who are employing our own 
mass production methods—whose industrial ca- 
pacity will become a more serious threat than 
ever before. 

If we are not to be outstripped, America must 
make still better products, still faster, at still 
lower cost. To do this requires the re-tooling of 
American industry. That’s a big job and it will 
take years. But we've started! 





GISHOLT MACHINE COMPANY 


11i9 East Washington Avenue 


Madison ® Wisconsin 
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BALANCING MACHINES 


Here at Gisholt, production facilities have been 
virtually doubled. Our research and engineer- 
ing staffs are working day after day, searching 
out new facts, adding new refinements to ob- 
tain greater speed and accuracy in the turning 
of metals. 

We are making sure that Gisholt Turret 
Lathes, Automatic Lathes, and Balancing Ma- 
chines will contribute their full share to the 
American idea of creating more goods for more 
people at lower cost. 

For therein lies the success of our economy. 


No turret lathe more than five years old can 
compete with the speed and accuracy of this 
new Gisholt 2L High Production Machine. New 
advancements make it possible for this machine 
to reduce time and cost as much as 50% on 
many parts. 

This rapid progress will continue. Today 
machine tools are not used until they wear out, 
hut only until new developments have made 


them obsolete. 


Look ahead—heop ahead—with 
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Illustrations courtesy of Square D Company, 
Milwaukee, Wis. 
“— Reproduced in actual size is a Molded INSUROK Yoke Bar, used by Square D in 
< « 
of this Class 8536, TG2, Size 2, Magnetic Motor Starter. This intricately molded Yoke Bar 
sais is a product of Richardson Plasticians, highly skilled craftsmen, with the ability to 


cilia give precision molded or laminated parts added excellence that immediately sets 
0% on INSUROK apart from all others. For plastics of undisputed superiority, fabricated 

by plasticians in plants where precision in mass production is normal procedure, en- 
er trust all your plastics requirements to Richardson. Literature gladly sent on request. 
ar out, 


made 
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‘ 
} jhe RICHARDSON COMPANY 


Melrose Park, (Chicago) I! Founded 1858 Lockland. (Cincinnati) Ohi 
New Brunswick, N. J Indianapolis, Ind 
Detroit Office’ 4-252 G. M. Building. Phone Madison 9386 
New York Office: 75 West Street, Phone Whitehall 4-4487 
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General Plate Laminated Metals | 


Laminated metals do what other metals can’t. Being made 
of combinations of metals, permanently bonded together, 
General Plate laminations give you combined advantages of 
different metals. You get metals with broadened character- 


istics—materials that meet all your requirements closer and 
do the job better, at lower cost. 


To ilustrate—General Plate bonds copper to steel to give 
you a metal with both high conductivity and extra rigidity. 
Silver or gold, bonded to copper or bronze combines work- 
ability with high corrosion resistance. Ferrous and non-fer- 
rous combinations give you metals with magnetic and non- 
magnetic surfaces. Bronze on copper combinations make ideal 
current-carrying spring material with higher conductivity. 


Laminated metals in dozens of combinations—solutions to 
all kinds of problems for manuiacturers of chemical and 
electrical equipment—are available in flat stock, sheet, wire 
and tubing. Let our engineers work out your problems. 


General Plate Division 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts —Solid and rolled plated precious metals in all forms -Truflex Thermostatic Bimetals. 


34 FOREST STREET, ATTLEBORO, MASSACHUSETTS 
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Maximum Ratings: 
SIZE 00 % hp 
SIZE QO—2 hp 





for Multi-Speed Motor Control and Reversing Service 
¢ also available as Master or Transfer Switches > 


ALLE Ya 


Se el } 





tiie Rating—2 hp-220-440-550-600 volts 


ae CEE 


Bulletin 715 Multi-Speed Motor 
Starter with overload relays. 


Drum switch design- Bulletin 353 Drum 
Bulletin 353 Drum ed for cavity mount- Switch showing 


Switch showing _ ing. Equipped with enclosing cover 4 ° ° ‘ 
handy terminals. pistol grip handle. and ball handle. F Allen - Bradley small magnetic switches (Size 0) 


handle multi-speed and reversing motors up to 
The new Bulletin 353 Drum Switches — Sizes 0 and 2 hp. There are no oer hinges, or ee 
00 —are the latest addition to the Allen-Bradley The double break, silver alloy contacts require no 
line. These drum switches have no rotating contact eer Overload protection Is promien. 
sectors or sliding finger contacts. The silver alloy Bulletin 709 —Size 0 —Across-the-line Starting 


contacts are snapped open and closed by cams Switches for small single and polyphase motors. 
on the vertical operating shaft Bulletin 715 — Size O —\Multi-speed Starting 


‘ . . Switches are available for se arate-winding or con- 
Bulletin 353 Drum Switches are available for P 9 


surface, cavity, Or panel mounting. Four types of 
control handles— ball, pistol grip, knob, and stand- 
ard —can be supplied. 

Bulletin 609 and 609-RS Starting and Reversing 
Switches are button-operated. Silver alloy contacts Allen-Bradley Company, 1309 S. First Street 
and overload breakers are standard features. Milwaukee, Wisconsin 


sequent-pole motors—reversing and non-reversing. 
Bulletin 705 — Size 0 — Reversing Switches are 
mechanically and electrically interlocked. 
Write for Allen-Bradley starting switch bulletins. 


Bulletin 609-RS- Size 0 Bulletin 609- Bulletin 705 Reversing Bulletin 709-Size O 
Reversing Switch show- Size O Starting Switch for remote control 
ing operating buttons. Switch. of small reversing motors. 


ALLEN-BRADLEY 


QUALITY 
yl 


Across-the-line 
Starter. 
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Could there be any more emphatic criterion 





of quality than the fact that over 400 leading 
firms in the Automotive, Machine Tool, 
Electrical and Industrial frelds have used 


4? million Hoover Bearings during the past 


Bearings, 
t, Brass, Bronze 
Diet Tm 


THE ARISTOCRAT OF BEARINGS 
WITH HONED RACEWAYS, AN 
EXCLUSIVE HOOVER FEATURE 


MICHIGAN 
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Chromel is a good performer as a heating element or resistor alloy. It is 
outstandingly reliable. You can always count on Chromel to come 
through. Also, it’s nice to work with—clean, smooth finish—and of 
the right temper—and uniform stretch. As to durability, Chromel will 


always please you. For complete technical data, ask for Catalog—‘‘L’’. 


HOSKINS MANUFACTURING CO., DETROIT, MICHIGAN 
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rotection 


I Atmospheres 


@ New, improved Century Totally Enclosed 
Fan Cooled Motors provide necessary protec- 
tion where the air is foggy with metal cutting 
solutions, or there are abnormal quantities 
of metallic, abrasive and other dusts in the 
atmosphere that would ordinarily injure or 
clog the windings of a general purpose 
open motor. 


The vital parts of a Century Totally En- 
closed Fan Cooled Motor are completely en- 
closed. In reality, this is a totally enclosed 
motor, built within a castiron protecting frame 
which provides ventilating passages and a 
fan for cooling. 

A blast of cooling air is produced by the 
non-sparking fan inside the pressed steel 
fan housing. The air is forced through pas- 
sages between the cast iron frame and the 
motor laminations, but outside the protective 
enclosure. 


The forced air cooling system keeps the 
large smooth air passages clean. The intake 


NEW, IMPROVED 
TOTALLY ENCLOSED FAN COOLED MOTORS 


in the fact that a 5/16” rod will not pass 
through the intake openings in the fan cover. 

The modern streamlined exterior of these 
new Century Totally Enclosed Fan Cooled 
Motors blends well with modern equipment 
design. 


These motors are also available con- 
structed to meet the specifications of, and 
carrying the label of, Underwriters’ Labora- 
tories, Inc., for Class II Group G installations. 

If atmospheric conditions are a problem in 
your plant, consult your nearest Century Motor 
specialist. His experience 
with the same or similar 
problems isalwaysatyour 
service—may well save 
you time and money. 

If you have not received 
Century TEFC MotorBulle- 
tin No. 048A, write today. 


CENTURY ELECTRIC COMPANY 
1806 Pine Street St. Louis, Mo. 


Offices and Stock Points in Principal Cities 





openings in the fan cover are not 


easily clogged and there is safety 
MOTORS 


One of the Largest Exclusive Motor and Generator Manufacturers in the World 
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ORMICA laminated phenolic sheets, tubes 
and rods have served leading American 
electrical manufacturing organizations as a 
preferred insulating material for more than 


28 years. 


There are a great variety of grades and 


types developed to emphasize particular quali- 


ties of the material for special purposes — so 
that a material is available that meets the re- 


quirements of the most varied applications. 


We will be glad to recommend a grade or 
type to meet your conditions. Send us blue 
prints for quotations. 


THE FORMICA INSULATION CO. 
4661 Spring Grove Ave., Cincinnati, O. 


ORMICA 
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POWERSTAT 


REG. U.S. PAT. OFF. 


THE QUALITY VARIABLE 
TRANSFORMER FOR CONTROL 
OF A.C. POWER 





@ ELECTRIC FURNACE CONTROL 
Investigate the use of POWERSTAT variable trans- 


formers for manual or automatic control of electric furnace 
temperatures— 


Advantages over conventional ‘‘on-off’’ methods: 


Lower peak load current 
Longer heater element life 





Closer furnace temperature tolerances 





@ LABORATORY AND SHOP LINE 
VOLTAGE CONTROL 
Wherever equipment is operated that is critical of 


line voltage. the POWERSTAT provides a simple, inex- 


pensive, and highly satisfactory control. 


























@ LIGHTING CONTROL 


A vast improvement over the commonly used 
rheostat:— 










POWERSTAT TYPE 1126 
SINGLE PHASE 
2 KVA—15 amp 
Input: 115 volts, 50/60 cycles 
Output: 0 to 135 volts 
Net Price: $34.00 


Saving in power—negligible power loss 
Wide range from black out to full on 


4 
5 
5 
) 


No change in individual lamp brilliance with change 
in number of lamps in load circuit 





@ VARIABLE VOLTAGE SOURCE FOR 
ELECTRICAL TESTING 


Standard POWERSTATS are available to operate 
on single or three phase for 115, 230 or 440 volt circuits. 
Full voltage range types are available in capacities up to 
25 KVA. Line voltage correction types are available in 
capacities up to 75 KV A. 


Used by leaders in the manufacturing and commu- 
nications industries, and in the Government services. 





SEND NOW 


FOR NEW |2 PAGE 
BULLETIN 149 








POWERSTAT TYPE 1256-2 
THREE PHASE—OPEN DELTA 
13 KVA—28 amp. 


Input: 230 volts, 50/60 cycles 
Output: O to 270 volts 


Swe SUPERIOR ELECTRIC CO. 


80 HARRISON ST. BRISTOL,CONN. 
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@ It’s an accepted fact that the one-piece rotor 


with windings centrifugally cast of SOLID 
COPPER makes the best squirrel-cage motor. 
For only in this rotor are the advantages of 
one-piece winding combined with the advan- 
tages of copper.* 

Why, then, aren’t Copperspun rotors used in 
all such motors? It’s not because ov/y Fairbanks- 
Morse has attempted to produce rotors of this 
type... the advantages are too widely recog- 
nized for that. It’s because on/y Fairbanks-Morse 


has SHCC eeded. 


It took a great deal of time and money to find 


Motors Copperspun? 


and perfect practical means of commercial pro- 
duction. But the result is worth the cost... F-M 
Motors with patented features available only in 
Copperspun rotors can help reduce operating 
and production costs. Their plus values chal- 
lenge investigation if you desire the most for 
your equipment dollar. Write Fairbanks, Morse 
& Co., Dept. D26, 600 S. 
Chicago, Illinois. Branches and service stations 
throughout the United States and Canada. 


Michigan Avenue, 


*Copper has a high melting point (2000° F as compared with 
1100° F for aluminum), higher electrical conductivity, and 
better thermal expansion characteristics. 


Se ee ee: 


DIESEL ENGINES ELECTRICAL MACHINERY RAILROAD EQUIPMENT WASHERS-IRONERS STOKERS 
PUMPS FAIRBANKS SCALES WATER SYSTEMS Zia PUD Re ae 
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BUNTING wholesalers and Bunting 
warehouses everywhere in the United 
States carry ample stocks at all times of 


@ Completely machined and finished 
Cast Bronze Bearings in hundreds 
of sizes for every application in all 
kinds of machinery. 


@ Electric Motor Bearings for equip- 
ment and replacement for all makes 
and all sizes of electric motors. 


@ Tubular and Solid Bearing Bronze 
Bars, finished I.D., O.D. and Ends, 


in hundreds of sizes. 


The Bunting Catalog puts you instantly 
in touch with millions of finished bear- 
ings ready to use. Write for your copy. 
The Bunting Brass & Bronze Company, 
Toledo, Ohio. Warehouses in All Princi- 
pal Cities. 


This Bunting Catalog 
will serve you just as 
AMO lag 
of millions of finished 
bronze bearings. : 
+ BEARINGS doesn’t cost you a — 
BABBITT ME TALS cent and requires but ‘ 
little more space than a letter in desk or fil- 
ing cabinet. 


BRONZE BUSHINGS 


PRECISION BRONZE BARS: 
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MAXIMUM CAPACITY 
IN MINIMUM SPACE 





Their solid cylindrical rollers 


ae: ose provide maximum contact area, giv- 
ing larger load and shock-absorbing 

eabll capacity than any other single-row 
bearing of like dimensions. Thus, when 


ROLLER BEARINGS are used in place 

AVKRMA-AVFFMANK of ball bearings, a greater factor of 
fety i ided, togeth ith added 

PRECISION ROLLER BEARINGS ee eee a 


life, particularly under vibration and 


NORMA-HOFFMANN BEARINGS CORP'N., overload. PRECISION qualities in work- 








manship and materials adapt them 
alike for both low and high speeds. 





STAMFORD, CONN., U.S. A. ¢ Founded in 1911. 


Write for the Catalog. Let 
our engineers work with you. 
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protects performance with 


Lock Washers! 


Every radio built by the Zenith Radio Corporation has its bolt 

and screw connections locked tight with Shakeproof Lock 

Washers. Years of experience in building radios to be shipped 

to all parts of the world—sets that will give the users years of 

faithful performance and constant enjoyment—have proved 

that Shakeproof Lock Washers provide positive protection 

against the loosening action of vibration. Like all metal 

products, radios are subject not only to vibration while in use 

but, most important, to the vibration due to handling while in 

shipment. Shakeproof Lock Washers offer certain protection 

‘ the console assembly lines. against any type of vibration and assurance of thorough cus- 
tomer satisfaction. 


. wea as e OF GREATER LOCKING POWER 
ne = 4 : . ms. ’ . , i 
omonLine Ne. 6, (wells, see 0h? Stale... 
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" BEFORE VIBRATION eh 
‘ AFTER VIBRATION 


The lock Washer that Lighiler 
under vibration / 




































Here's proof of positive vibration protection! 
The graph illustrated above is typical of the 
tests made and electrically recorded by the 
Maximeter—a machine that measures torque 
force used in tightening and loosening screw 
or bolt connections. The first curve on the 
graph is the amount of torque force used in 
tightening a connection in which a Shake- 
proof Lock Washer was used. The second 
curve shows the torque force required to 
loosen this connection. The third curve shows 


When a nut or screw is turned down 
a quorter turn against a Shakeproof 
Lock Washer, the teeth make an 
initial contact with both surfaces 
and set up a powerful resistance 
against any loosening movement. 


As vibration begins, the screw or 
nut tries to back out of its thread. 
The spring-tension of the twisted 
teeth, working in cooperation with 
the body of the lock washer, forces 
the teeth to bite in deeper. 


the same connection tightened to the same 
degree and then this assembly was removed 
from the Maximeter and placed on a special 
vibrating machine. After exposure to intense 
vibration, the torque force to loosen the 
connection was measured and, as shown by 
the fourth curve, it proved to be considerably 
greater than the amount needed without 
vibration. Proving . . that Shakeproof Lock 
Washers not only do not loosen under vibra- 
tion . . but that they actually lock tighter! 





Under intense vibration, spring- 
tension continues to drive the teeth 
deeper into the opposing surfaces. 
Thus, increased locking power is 
automatically provided to compen- 
sate for all degrees of vibration! 


SHAKEPROOF LOCK WASHER CO. 


Distributor of Shakeproof Products 
Manufactured by ILLINOIS TOOL WORKS 


2501 North Keeler Avenue, Chicago, Illinois 


Plants at Chicago and Elgin, Illinois 


Canadian Plant: Canada Illinois Tools, Ltd., Toronto, Ontario 
Foreign Licencees: Barber and Colman, Ltd., Brooklands, Manchester, 
England; Carr Fastener Co. of Australia, Ltd., Royal Park, 


South Australia 
Copyright 1941 Illinois Tool Works 
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SEMS Fastener Units ... Lock Washers Ceo ees 


... Locking and Plain Terminals 


Shakeproof Lock Washers re 












Thread-Cutting Screws...LockingScrews 
..Spring Washers...Special Stampings 
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BUILT BY KINGSTON-CONLEY ELECTRIC CO., 
this fractional horsepower motor is driving a Spencer 


combination vacuum and blower unit. 
» the same 


is removed 
n a special 
> to intense 
loosen the 
; shown by 
ynsiderably 
2d without 
proof Lock 
inder vibra- 
ighter! 





The sign “0S Ball Bearings” on 


an aodew Kingston-Conley fractional horse- 
drive the teeth * 
osing surfaces. : i ‘ 
ing power is power motors is as significant as the 
fF vibration! 





sterling mark on silver. It’s a war- 


ranty to K-C customers of properly- 
a 
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centered rotors, life long mainte- 
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“SKF” MEANS PERFORMANCE ON 


Kgston-Conley MOTORS 





BEARINGS 





Kingston-Conley Electric Co. 


nance of the original air gap, and 
long motor life at low operating 
costs. It’s another way of saying, 
“The right bearing is in the right 
place.” — 


= INDUSTRIES, INC., PHILA. 


Ball and Roller 
BEARINGS 
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Laboratory Standards .. . Precision DC and 
AC Portables . . 
. . Sensitive Relays . . 
Thermo Switchboard and Panel Instruments. 


WESTON mobpe 785 


industrial Circuit Tester 


VOLTAGE RANGES 
DC Volts—0-1/10/50/200/500/1000 volts— 
20,000 ohms per volt 
AC Volts—0-5/15/30/150/300/750 volts— 
1000 ohms per volt 


CURRENT RANGES 
DC Current—0-50 microamperes, 1/10/100 
milliamperes, 1 ampere and 10 amperes 
AC Current—self-contained ranges 0-.5/1/5/ 
10 amperes. (Higher ranges with an external 


current transformer.) 


OHMMETER RANGES 
0-3600, 0-30,000, 0-300,000 ohms, 
0-3 megohms, 0 to 30 megohms 
(self-contained batteries). 


. Instrument Transformers 
. DC, AC, and 


ene: 






CIRCUIT TROUBLE IN 


«LOOKS LIKE 


U 
DEPARTMENT !2- BuT YO 


BETTER 


2 CAN'T BE SURE.-> 


SS E WESTON 785° 


TAK 


\* Se 4 wr ; ™ ad pee 
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.»-this one multi-purpose 
instrument handles 90% 
of plant emergency calls! 


Here’s a maintenance chief who handles “trouble” in 
an efficient, practical manner. True, he has a complete 
set of standard WESTON electrical instruments for 
periodic maintenance checking. But on emergency 
calls, where quick action is needed, and where the 
cause of the trouble is unknown, he uses the WESTON 
Model 785 Industrial Tester...a multi-purpose in- 
strument with voltage, current and resistance ranges 
specifically for this service. For with the compact 
Model 785 alone, he can check motor and control cir 

cuits... lighting circuits...sensitive relay circuits... 
and even communications and electronic circuits. And 
in addition to wide adaptability, Model 785 also pro- 
vides the ruggedness and dependable accuracy which 
is typically WESTON. Remember, too, that Model 785 
is but one of many time-saving, cost-cutting, multi- 
range, multi-purpose instruments in the WESTON 
line. Why not have all the facts? Phone your nearest 
WESTON representative, or write to... Weston Elec- 
trical Instrument Corporation, 582 Frelinghuysen 
Avenue, Newark, New Jersey. 


Specialized Test Equipment... Light 


WE C | ‘ON Measurement and Control Devices . . 


Exposure Meters...Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 
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G-E ANCHOR LOOP Contacts furnish just the right amount of extra 


_ holding power . . . help appliance manufacturers preserve good will 
he 

ON by keeping their products in operation. 

in- 

yes Shatterproof, too, G-E all-rubber plugs are built for a lifetime of 
act 

“ir failure-free service. Vital connections are firmly molded in tough, 
nd resilient rubber. 

rO- 

ich 


oo WRITE TO BRIDGEPORT FOR INFORMATION 
(itI- 

‘ON 

rest For additional facts about G-E cord sots with Anchor Loop Plugs, write 
lec- to Section Q-1124, Appliance and Merchandise Department, General 
sen Electric Company, Bridgeport, Connecticut, 





.. Light 
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RELAYS 


FOR 


SPECIAL 
USES 


If the Dunco Catalog 
Doesn’t Describe 
Exactly the Relay 
You Need...... 
DUNCO CAN MAKE IT! 


Dozens of standard Dunco Relay types—many of them completely or 
partially assembled in stock—provide the basic designs from which 
hundreds of adaptations may be obtained. Each one can be "tailored”’ 
to your specifications economically, efficiently and rapidly. 


Whether you require an ultra-sensitive midget relay for a temperature 
control job operated from a vacuum tube, or a husky, vibration-proof 
unit designed and fully tested for aviation service, Dunco has the 
answer just as we have the answer for countless other applications. 
Or, if you require a ‘‘different”’ relay for a new or unusual application, 
Dunco engineers will welcome the opportunity to make suggestions 
based on an exceptionally broad experience in the relay field. 


Catalog free upon request. Let us quote on yournext relay specifications. 


=e 


DUNCO soienoins 
SOLENOIDS 
A Complete, Quality Line —Individually Adapted te Your Specific Needs 


STRUTHERS DUNN, INC., 1321 CHERRY ST., PHILADELPHIA, PA. 
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| Wagner Motors Are Built in a | 
_ Wide Range of Types and Sizes | 
| With Electrical and Mechanical ! 
| Characteristics Varied to Meet 
Individual Requirements. 


_ The selection of the proper motor to drive 
| your equipment involves much more than 
| knowing the horsepower needed. It requires 
a thorough knowledge of both the motor and 
the operating characteristics of the equip- 
ment involved. 

Wagner motors are built in a wide range 
of types and sizes to take care of the many 

different types of equipment. There is a 
Wagner motor with the exact electrical 
and mechanical characteristics necessary to 
properly handle each job. 

In addition, Wagner motors are modern 
in design to harmonize with the most 
modern machinery and appliances. No 
longer must the motor be an unsightly 
appendage on an otherwise modern piece 
of equipment. Because Wagner motors 

are designed for compactness and neat ap- 

pearance they seemingly become an inte- 
gral part of the equipment they operate. 
Wagner maintains 25 sales and service 

| branches located in all principal cities. 
| Each branch carries a complete stock of 
motors ready for immediate shipment. 
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e On equipment \ 
such as illustratee ) 
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@ Bulletins MU-177, 
MU.-179 and MU-182 
contain complete tech- 
nical data and infor- 
mation that should be 
in the hands of every 





<= motor user. 


SEND FOR YOUR COPIES TODAY 


PA. 
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SLEEVE BEARING DATA 


LEEVE Bearings of today are precision-made 

products. They more than prevent wear and 
reduce friction—but definitely aid the perform- 
ance of a motive unit. Accordingly, they should 
be designed and produced to fit the individual 
application. Only by so doing can you expect to 
gain the maximum life and service. 


It is an easy matter to build this type of bearing 
performance into your product. Simply deter- 
mine a// the factors that in any way effect bearing 
operation. 


Johnson Bronze can help you in this. We have 
prepared a vast array of Data Sheets. These cover 
practically every phase of sleeve-type bearing— 
such as Lubrication, Design, Alloys, Physical 
Characteristics, etc. The complete set—in a handy 
file folder—is yours for the asking. Why not write 
for this information today? 














JOHNSON BRONZE COMPANY 


SOLO a en ee 
570 SOUTH MILL STREET - NEW CASTLE. PA. 
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On the cover: Off-shoot of Western Union’s own 
facsimile message equipment, the Multifax comes to in- 
dustry as an important business machine that quickly and 
automatically prepares metal master plates, paper 
stencils, hectograph master copies and tracings from 
written matter, blueprints or drawings. Photo-cell 
scanning energizes electro-magnet energized stylus. 


YOU HAVE NOT BEGUN TO USE PLASTICS! 


Director of Research Carswell of Monsanto backs his case with facts 


ENGINEER-DESIGN YOUR PRODUCT AROUND THE MOTOR 


Once again, it is worth emphasizing that power can not be an after-thought 


OF ELECTRICALLY 


ENERGIZED MA- TO MORE EFFICIENTLY FABRICATE ELECTRICAL SHEET 


J. P. Barton of Carnegie-Illinois draws upon experience 


CHINES, APPLIANCES 


COMPLETE PRODUCT PLANNING MORE NEEDED THAN EVER 
BEFORE 


Professor Muller-Munk of Carnegie Tech. elaborates 


AND EQUIPMENT 





R. SEARLES PUT MORE OF THE HEAT TO WORK 


Edito That is, if efficiency and effectiveness are goals for your product 
{ditor 


aa. FOR RAPID REPRODUCTION OF ENGINEERING DRAWINGS 
Several alternate methods and facilities; all good 
J. A. Campbell 
Director Reader Service 


G. H. Martin = As the Editor Sees It 


Production Manager 


Vien and Events of the Month 


Resourceful Engineering and De- 


Motor Specifications. . 
sign of New Products... . 


For designed-in applications 


New Materials, Parts, Equip- 
ment and Finishes... ... ; 


Classified Index... ... Si. ,<.nae 
To makers of materials, parts, 


Member equipment, finishes, etc. 


oor ~ New Printed Matter, Catalogs. . 
(7.3 Be Available to any qualified reader 
for the asking 


Index to Advertisers 
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9250 Sixth Ave., New York, N. Y. 


Published monthly 


a ee: In May. Message of Nema President What Do You Know About Shaftless 
pte ali c8 baaaaantnad Shreve as feature of annual emphasis Motors? As one of the far-too-much- 


UC. Fletcher, Vice-President-Secretary 


© LC Bassett, Vice-President 


CHICAGO 
2484 Estes Avenue 


_BOSTON 
; G. H. Duffield 
19 Washington St., Newton, Mass 


CLEVELAND 
John Jay Milligan 
16701 Fernway Rd 
je Shaker Heights, Cleveland O 


NEW YORK 
Louis J. Perrottet 
1250 Sixth Ave 


by ELECTRICAL MANUFACTURING upon 
the National Electrical Manufacturers 
Association and its service to its industry. 
Also Nema organization and activities 
review by Managing Director Donald. 


How Much—How Little, Electrical 
Insulation? As much as may be needed, 
of course, but that should be truly co- 
ordinated to avoid absurdities of high 
and low values in the same product. 


neglected children of the motor builders, 
these important power sources deserve 
far better understanding of their 
characteristics and appreciation of their 
virtues than they now enjoy. 


Heating Units For Built-In Specifi- 
cation. Ready-made, in almost infinite 
variety, the pre-fabricated heating units 
may be quickly and efficiently engineer- 
designed within almost any product. 
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SWITCH YOU 
TO PLASTICS:: 


yf, 
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iT PAYS TO USE 
M&W FINISHES 
ON MOLDED PLASTICS 


rod- 
-You can make all your p 
: ucts out of low priced dark 
phenolic plastics. 


int hese 
can then finish t 
cen eines plastics in any 
desired color. 


3 You can apply the finishes 
the same as you would on 


metal. 


4. You can get any of the effects 
of metal finishes. 


5 You can secure uniform re- 
sults. 


Maas and Waldstein’s special finishes for 
phenolic and certain other plasties help 
solve a serious problem for manufacturers 
switching to plastics because of metal short: 
ages due to national defense requirements. 


They make it possible to finish plastic products the same 
as metal products, so that a standard base product can be 
molded and then finished in any way desired. 


M & W plastic finishes are applied just like those for 
metal products — the same dipping, spraying, and baking 
equipment can be used. 


M & W’s special finishes for plastics are supplied in smoot 
or wrinkle enamels in all colors... in most metallic lustre: 
. and in hammered-metal effects. 


They adhere strongly, and are tough, durable, and resistan! 
to marring. They are supplied for dipping or spraying 


... for air-drying or baking by either convection or 
radiant heat ovens. 


ALL USERS OF MOLDED PLASTICS SHOULD 
SEND FOR FULL INFORMATION ON 
M & W SPECIAL FINISHES FOR PLASTICS 


POM LAM ET ae, 


Branch Offices and Warehouses . 


LACQUERS 


. . 1658 Carroll 


PIONEERS 


Ave., Chicago ...1228 W. Pico Blvd., Los Angeles 


IN PROTECTION XW usew 
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Wholeheartedly willing, although certainly not insistently eager, 
engineer-designers of various electrically energized products find 
themselves perplexed, not to say bewildered, by the absolute 
necessity of finding substitute materials for some which they 
have long used. So freely have the makers of machines, com- 
mercial devices, light and heavy duty appliances, etc., drawn in 
the past upon aluminum, zinc, copper and magnesium, for example, 
that their very resourcefulness in then selecting and liberally 
specifying lighter metals and high conductivity alloys is today an 
additional hurdle for them. 


There can be no single, ready answer to the problem of finding 
alternates for many of the strategic defense materials now upcn 
priority or non-availability ratings. First among logical avenues 
of escape one thinks and hears of plastics yet, valuable as these 
organic materials may be and are in their own right as well as in 
offering substitutes for some metals, they cannot be considered 
a literal cure-all. To produce most plastic parts calls for dies 
and molds, and all need presses or injection molding machines. 
There is a definite limit to the number of machines of any kind 
which may be produced within a given time under present con- 
ditions and consequently, some resourceful engineer-designers are 
planning other methods of utilizing plastics based primarily upon 
the fabrication of previously cut and finished flat sheets. All- 
but-overlooked in the search for newer things is an age-old standby 

glass which, in its present forms, will withstand temperatures, 
shock and contacts exceedingly well. Relatively thin gage steel 
offers another out when it is so shaped and pressure ribbed as to 
yield a stability of form and structural strength that was not 
considered inherent within such material in general practice until 
quite recently. 


It is interesting that the unbiased and alert viewpoint of some 
of the industrial designers, who have studied materials and parts 
in general in the past without emphasis upon their familiar use 
or neglect within any specific products, today offers tangible 
evidence of the value of accumulated knowledge. Some of these 
industrial consultants find themselves literally overwhelmed by 
the inquiries and jobs which hard-pressed makers of products are 
directing toward them. Others, more concerned with lines and 
styles than with these truer fundamentals, are of course now less 
fortunate. 


So what materials are you going to substitute for those which 
you have been using? There can be no blanket recommendations 
or truly easy ways out. Almost any product (defense or otherwise) 
is likely to be, as it always has been, a highly tangible and individual 
thing about which generalizations are difficult. As always, resource- 
fulness, ingenuity and alertness to new materials and parts as well 
as to what the other fellow is doing remain most useful guides. 














BY T. 
DIRECTOR OF RESEARCH, PLASTICS DIV., 
MONSANTO CHEMICAL CO 


S. CARSWELL, 


VER SINCE the first molding material was in- 
troduced (and, of course, that is not so very long 
ago) a substantial proportion of total plastics 
production has gone into light and heavy duty electrical 
Despite the tremendous 
broadening of the uses of plastics during the last decade, 


equipment and _ appliances. 


the electrical industries still represent a predominant out- 
let for many different types. Accelerated research and 
development activities have brought to the fore new 
materials with uses in industries not previously served 
by plastics; but practically every new material has also 


Many 


of the articles that are making plastics familiar in 


found an important place in electrical goods. 


everyday life and industry are products of the electrical 
manufacturers. 

Despite the progress that has been made, there has 
often been too limited a concept of the actual utility of 
plastics as applied in electrical goods. If engineer- 
designers, executives, and production men in the electrical 
industries had a broader appreciation of the potentialities 
of these materials, a great deal more molded, cast, and 


machined parts would surely be in use today.  Liter- 









You Havent Begun 


ally, and truly, it may be said “‘you haven't begun to 
use plastics.”” [he matter of defense materials’ priorities 


only lends emphasis to this. 


_arresnnes advances have been made in numerous 
instances through the use of a molded part in one 
branch of electrical manufacturing but without as yet 
inducing similar advances in a related field. In electric 
razors, for instance, molded housings have been adopted 
in practically every make. These housings are far more 
than mere cases; they serve as frames and assembly jigs 
as well, helping make possible a type of construction 
with definite advantages in manufacture and consumer 
appeal. ‘Their practicality has been thoroughly proved 
by sales and service records; and yet, this successful 
example has not been widely followed in the design of 
other small motors. In kitchen appliances, portable 
tools and other products, motor construction following 
the same lines could make possible definite advantages 
in assembly, sales, and use. 

Another notable example of intelligent use of molded 
plastics is in hand-set telephones. In these, the main 
part includes in one integral molding, the handgrip, the 
ear piece and the mouth piece, with conducting wires 
running from one end to the other. The number of parts 
is reduced considerably and the whole instrument is 
easier to assemble and to use. There are many other 
parts used in the electrical industries where this type of 
integral design would work definite advantages. 

In approaching the question of the use of molded 
plastics there are a number of inherent characteristics 
that should be borne in mind by the designers of elec- 
trical products. Despite the fact that these properties 
have been known for years, reiteration is worthwhile. 


Leta ATOR parts are good examples of 
that which plastics offer and foretell allied 
specifications elsewhere. A—These relatively small 
white polystryrene parts are highly resistant to 
exposure influences and temperature changes, im- 
part no odors and have a pleasing, luster surface 
characteristic. B—Larger parts offer no difficulties, 
although this is probably the largest piece to go into 
commercial production. Recent automotive specifi- 
cations will doubtless soon eclipse it. C—Crystal 
clear evaporator doors are tough and will be literally 
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To Use Plastics! 


One— integral electrical insulation properties. A part 
molded of phenolic or other heat-setting plastic often 
simplifies insulation problems. A base for a control 
instrument in metal, for instance, must be designed to 
provide for the placement of insulating parts during 
assembly. A similar base in plastic can be designed to 
provide insulation integrally. Contacts can frequently 
be threaded directly in or conductor strips molded within 
the part. As a result, the design of a part with a 
molded base should be quite different from one fabri- 
cated of metal. In some cases, however, these potential 
advantages are lost even when a molded plastic has 
been adopted, because the metal has simply been con- 
verted to plastic with no basic change in design. 

The fact that certain types of plastics can be readily 
molded in complex shapes or flowing lines also gives 
an opportunity for advanced design—an opportunity that 
has sometimes been overlooked. In molded plastics, after 
the initial cost of the mold is absorbed, there is no 
premium on intricacy; a part can usually be molded with 
lugs, recesses, blocks, ribs or vanes in one operation. 
In some cases twenty or more parts can be combined in 
one with improvement in placement and savings in as- 
sembly and compactness. When redesigning in plastics, 
this important fact should constantly be borne in mind. 

The inherent color and molded-in finish of plastic 
parts is important in two respects. For one thing, it 
makes possible the design of working parts with enough 
styling to make possible their use on an instrument where 
appearance is a definite factor. A frame or a base 
which otherwise would be ugly and affect the appearance 
of the whole product, can be given a genuine styling 
note. Parts can be designed so that one side is molded 
with projections or recesses necessary for, assembly, and 


unatfected by years of service. D—Color is quite 

as readily obtainable as virtually perfect transpar- 

ency, however, as in the rich blue evaporator door 

of this model. E—Breaker strips of permanent 

white which will not warp or crack are held in place 
D by stainless steel screws. 















the other side be given smooth, rounded lines that fit 


modern ideas of styling. Outside housings are often 
made unnecessary and the actual working parts made 
to serve this purpose. Secondly, the inherent finish and 
color of molded plastics automatically solve the ques- 
tion of coating and finishes, and the operations necessary 
to apply them. 

Technical developments of the past five years have 
increased considerably the strength factor of many plastic 
compounds. New materials of greater strengths have 





A remarkable engineering-design op- 
portunity for the real potentialities of 
plastics for skillful integration with- 
in complete products have been but 
partially explored. Timely and sig- 
nificant, too, because new uses and new 
techniques of molding and fabricating 
are continually coming along. Add 
to that the fact that priorities and sub- 
stitutes for strategic, defense metals 
give plastics another bit of timely sig- 
nificance and you see that Director 
Carswell’s contention is a good one. 





been evolved and old materials have been improved 
markedly in this respect. Applications are feasible today 
that several years ago could not have been considered. 
This has immeasurably broadened the utility of plastics 
in the electrical industries. 

A significant advance is the development of a clear 
transparent plastic, polystyrene, with remarkably high 
insulating properties, that is impervious to acids, alkalis, 
and alcohol and is distinguished by freedom from warp- 
age and general dimensional stability. The availability 
of this material for injection molding has opened up 
numerous new applications. Acid-type batteries, for 
instance, can now be cased in injection molded poly- 
styrene with savings in weight and greater power and 
consumer convenience. Other parts where brilliant color 
combined with electrical properties and dimensional 
stability are specified are being molded of this plastic of 
varied potentialities. 


HE QUESTION of the use of plastics in the elec- 
trical parts has assumed a vital position because of 
timely developments of recent weeks. In the early part 







































of February, Edward R. Stettinius of the Office of 
Production Management made public the fact that there 


are definite shortages of aluminum, magnesium and zinc 
for non-defense uses. Although supplies to meet the 
direct needs of the defense program are available, the 
use of these metals in non-defense industries must be 
curtailed. As a result, plastics materials manufacturers 
have embarked on a program of investigating thoroughly 
the application of plastics to replace metals in the con- 
Undoubtedly, under this 


strong stimulus, electrical manufacturers will be impelled 


sumers goods industries. 


to do a thorough job of further investigating plastics. 

Much can be done in this direction immediately. 
Without prognosticating any radical improvements in 
plastic materials made today, or in the techniques used 
to convert them into finished parts, the amount of plastics 
used in the electrical industries may be enormously in- 
creased. One outstanding field in which this can be 
accomplished is in metal die casting. Such parts often 
resemble in general characteristics those that can be 
made of plastic materials. A change to plastics would 
in some cases make possible definite improvements. 
Many housings, frames, plates, bases, cases, are die cast 
of the various softer metals. In many cases the strength 
of a plastic part compared with such die-castings is 
actually superior to them when compared on a weight 
basis. The habit of the past should not hinder the full 
realization of this opportunity to use plastics, not simply 
as a metal replacement, but as a group of materials 
superior In some respects. 

Another important field where molded plastics can 
replace metals is in those parts stamped or drawn fron, 
sheet metal. Plastic molding methods have improved to 
the point where parts of large cross-section area can be 
successfully molded, and thousands of parts now stamped 
of sheet stock could be molded successfully without 
penalty in increased cost; but on the other hand with 
added advantages in lighter weight, more attractive ap- 
pearance and better styling. 


and dielectric values for high- 
frequency radio parts and 
co-axial cable insulators. Self- 
luminous plastics (B)~ will 


glow 


exposure to light for a few 
minutes or more. This switch 


plate 


material may be specified 
wherever inherent luminosity 


( YOLOR, for product surfaces, has reached and 


A will doubtless go forward to new levels of 


accomplishment with plastics. This radio 


cabi- 


net, for example, is red, white and blue in 
spectacular, but pleasing, surface effectiveness. 


Plastics, for most product purchasers and 


offer the achievement of a surface most ple 


to the touch. 


users, 


asing 


\ | OLDED polystyrene (A 
here 








offers structural 


for several hours after 


is so molded that the 


is desired. 





An excellent example of the replacement of sheet metal 
is in the 1941 refrigerators where, in four leading models 
large areas are now molded of plastic. ‘These parts are 
of considerable size and include insulating sealing frames, 
evaporator doors, drip trays, and crisper drawers. ‘These 
parts are made possible through the use of polystyrene 
which, in addition to the other advantages it possesses, 
is particularly suited to interior refrigerator design be- 
cause of its high strength at low temperatures, thermal 
insulating properties and freedom from warpage even 
under varying humidity conditions. 

The advantageous applications of plastics are not con- 
fined to the molded type. Cast phenolic plastics present 
an opportunity to produce commercially large parts 
running up to ten pounds in weight (comparable to 50 
lbs. in metals) at relatively low initial cost and with 
the color, translucency and beauty of cast plastic. Music 
machine manufacturers were among the first to recognize 
this fact, with the result that today most music machines 
are loaded with brilliant, eye-attracting colors. 

In the successful adoption of these large parts lies a 
suggestion to manufacturers of other instruments where 
eye-appeal is a selling factor. In some respects the 
fabrication of cast plastics resembles that in use with 
brass. Standard forms can be turned, sawed, cut, or 
lLarge quantities of brass are used in small 
parts which could be made of this type material. 

Extensive research programs are developing new plas- 
tics and new converting processes that will have con- 

Continued on p. 76 
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OMETIMES, selecting the right motor for the job 
that the complete product is to do may be made 
relatively simple by a knowledge of the motor 

type most commonly employed for similar successful ap- 
plications. More often, however, the engineer-designer 
will wish to make his own selection, since he is most 
familiar with just what he wants ultimate performance 
to be. Characteristics of the various types of motors, 
arranged for ready comparison between types with re- 
spect to a specific characteristic, such as starting torque, 
are shown in Table I. As a further aid, Table II is 
given to show types of motors commonly used. 

It cannot be too strongly emphasized that the motor 
should be considered in the early stages of the develop- 
ment of the motor-driven product. There have been 
instances of development engineers who designed what 
they thought to be world-beating appliances, only to dis- 
cover not enough room had been left for the motor! 
Aside of such one-time extremes, the design of the prod- 
uct and its general usefulness is often influenced or af- 
fected by physical size, mounting arrangements, horse- 
power, speed and general operating characteristics of the 
motor to be used and it is the purpose of this discussion 
to clarify the problem and its methods of solution as 
much as possible. 

Some of the questions which the engineer-designer 
should ask himself when selecting a motor for a specific 
application, are: 
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Engineer-Design Your Product 
Around The Motor 





When performance really counts, 
there should be no unnecessary com- 
promises in specifying the motor to 
power the complete job. Thus, the 
motor deserves attention very early 
indeed in the tentative planning 
stages. Messrs. Veinott and Welch, 
out of a literal wealth of varied ex- 
perience offer some highly practical 
suggestions. 





What kinds of power supply will be available where 
the appliances are ultimately used ? 

What are the approximate horsepower requirements ? 

What should the normal operating speed of the 
motor be? 

What speed characteristic is required — constant, 
varying, or adjustable ? 

What starting and breakdown torques are required ? 

Is the type of rotor or starting mechanism of par- 
ticular importance ? 

Does the appliance require a reversible motor ? 

Is inherent overheating protection desirable, or man- 
datory ? 

Can standard mechanical construction be used? 

To isolate noise and vibration, is it worth while to 
have elastic suspension of the motor? Also, to 
have an elastic drive ? 


How important is first cost of the motor ? 


Power supply available where the appliance is to be 
used is an important factor. The wider the anticipated 
distribution, the greater is the importance of this factor, 
because many kinds of power supply are found in va- 
rious localities. Only single-phase alternating current 
is available in a great majority of places where small 
motors are used, but different frequencies are found. 
The fact that the operating speed of induction motors 
varies with the frequency should be taken into account, 
particularly if a direct drive is to be employed. If 
geared or belted drive is used, different pulley sizes 
and different gear ratios may be required. In this coun- 
try, in Mexico, and in Central America, as well as in 
some foreign countries, 60-cycle systems predominate. 
Many foreign countries, however, particularly those in 
South America and those of the British Empire, use 
50-cycle power, which is also found in this country in 
California. In Italy, Hungary, and France 42 cycles 
is a common frequency. In Ontario and in the Canal 
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APPLICATIONS 





REMARKS 


For applications up to !4 hp where medium starting and breakdown 
torques are sufficient. Low starting current minimizes light flicker making 
motor very suitable for frequent starting applications, such as oil burners 
oflice appliances, fans and blowers 


High locked-rotor current (in excess of Nema value) limits the use of this 
type on lighting circuits to applications where the motor starts mnily very 
infrequently. Has a tendency to cause flickering of the lights. Principal 
ipplications; washing and ironing machines, cellar-drainer pumps, home 
workshop tools 


Used where two definite speeds independent of load are required. Ratings 
ibove 14 hp usually made capacitor-start Motor shown always starts 
on high speed connection; transfer to low speed effected by starting 
switch. Common applications: belted blowers for warm-air furnaces 
ittic ventilating fans and similar belted medium-torque applications 


An all-purpose motor suitable for most applications requiring constant 
speed under varying loads, high starting and running torques, and high 
overload capacity A few important applications are: refrigeration and 


air-conditioning Compressors, air compressors, stokers, and pumps 


Primarily used for unit heaters or for other direct-connected fans. Essen 
tially a constant-speed motor, but by means of a two-speed switch, or by 
means of an autotransformer, other speeds can be obtained, with fan loads, 
if hp rating selected closely matches the fan load. Can also be made in 
intermittent ratings for plug-reversing service, such as regulators 


A constant-speed motor suited to general-purpose applications requiring 
high starting torque, such as pumps, compressors, etc. Is being displaced 
for many applications by the capacitor-start motor. An associated type, 
the repulsion induction (buried cage) is used for door-openers and other 
plug-reversing applications 

Where low outputs, low starting and running torques are sufficient, this 
constant-speed switchless type finds many uses. When driving a fan, 
speed control can be obtained by means of a series choke or resistor. Used 
for fans, unit heaters, small blowers, humidifiers, hair driers 


Definitely constant speed. Squirrel-cage rotor has cutouts which result 
in synchronous speed characteristics Pull-in torque of all types is 
affected by the inertia of the connected load. Type selected depends 
largely on starting torque required. Principal applications: teleprinters, 
clocks, facsimile picture transmission, instruments, sound-recording and 
reproducing apparatus 


For all applications where polyphase circuits are available. Special de 
signs with extra high starting torque can be made for such applications as 
hoists, door-operators, tool-traverse and -clamp motors Inherently 
plug-reversible. High-frequency motors used for high speed applications 
such as wood-working machinery, rayon spinning, and portable tools. 


A constant-speed companion motor for the capacitor-start or split-phase 
motor for use where only de power is available. For unit-heater service, 
armature resistance is used to obtain speed control. Not usually designed 
for field control For ratings above !3 hp starting rheostats are recom- 
mended 


Principally used as the de companion motor to the shaded-pole motor for 
fan applications. Used in these small ratings in place of shunt motors to 
avoid using extremely small wire in windings 


Operates on either ac or de circuits. Inherently small size and light 
weight for given horsepower output. Fundamentally a high speed and 
varying speed motor Inherent speed characteristics, high starting 


torque, and light weight make motors especially suitable for such appli 
cations as sewing machines, portable tools, vacuum cleaners, and motion 
picture projectors 


When higher power at lower speeds is required, as for larger commercial 
type vacuum cleaners and larger portable tools, compensated motors are 
recommended 


rhis type of motor is often furnished as parts for built-in applications. 
Some speed control can be effected by the use of a resistor or by a tapped 
field. Used with reduction gear for slower speed applications 


By means of a centrifugal governor, a constant-speed motor having the 
advantages of the universal motor is obtained. Governor may be single 
speed or adjustable even while running. Speed is independent of applied 
voltage. Used in typewriters, calculating machines, food mixers, motion 
picture cameras and projectors 
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Zone, and to a lesser exient in the United States, 25 
cycles is an important commercial frequency. Dyirect 
current is used in congested sections of many large metro- 
politan areas including New York, Boston, and Phila- 
delphia. Moreover, hotels and private institutions which 
generate their own power often have d.c. generators. 
Sometimes odd-frequency and d.c. motors require more 
space than the 60-cycle motor, and proper allowance 
should be made. 

The full load speed ratings of fractional horsepower 
induction motors are as follows: 





Fre guency 


Poles 25 30 10 30 60 
2 1425. 1725 2300 2850 3450 
| 710 865 11140 1425 1725 
6 9605 765 960 1140 
é 565 TLO 865 
10 905 680 
12 5605 





To have one motor which would operate either on 
direct current or on any common a.c. frequency would 
enormously simplify the problem of many appliance 
manufacturers, their distributors, dealers and ultimate 
customers. Universal motors do have this important 
characteristic. Unfortunately, however, the use of this 
type is often limited by other more important considera- 
tions, such as inherent high-speed operation and attend- 
ant noise. 

Some idea of the approximate horsepower require- 
ment is necessary in selecting a motor, since each of the 
various types is generally built only in certain limited 
horsepower ranges. [he exact horsepower requirement 
is best determined by means of an application test. 

Unless the high operating speeds of a universal motor 
are required, the desired operating speed of the motor 
usually has comparatively little influence upon the selec- 
tion of the type. Usually 1725-rpm. motors are found 
most economical, although in many cases motors of a 
lower operating speed are used where a direct drive is 
preferable, such as for unit heaters. 

The “speed characteristic,” that is, how the speed of 
the motor varies with changes in load, is of major im- 
portance. A constant-speed motor operates at a 
speed substantially constant over a wide range of loads. 
This is the characteristic usually desired. A two-speed 
motor can be connected to operate as a constant-speed 
motor at either of two operating speeds. A varying- 
speed motor is one whose speed varies with load, or- 
dinarily decreasing when the load increases; universal 
motors have this characteristic, and this is one reason 
why they are peculiarly suited for hand drills and vacuum 
cleaners. An adjustable varying-speed motor is 
one whose speed can be adjusted gradually, but once 
adjusted for a given load will vary with changes in load. 
An absolutely constant-speed motor of the syn- 
chronous type, operates at a speed determined by the 
power frequency and not by the load, provided the ca- 
pacity of the motor is not exceeded. An adjustable 
constant-speed motor can be set for several operat- 
ing speeds within a limited range, but when the speed 
is set it remains substantially constant independent of 
load. Speed characteristic, therefore, becomes one of 
the most important factors in selecting a motor type. 

Starting and breakdown torques required by the ap- 
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Those types whose speed-torque curves are 

shown above cover the primary specifications 

from which the engineer-designer of various 
products generally makes his choices. 
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pliance are other major factors to be considered. Start- 
ing torque is the turning effort developed by the motor 
at standstill. Breakdown torque is the maximum 
torque the motor will develop without an abrupt drop 
in speed. Many applications, such as pumps and com- 
pressors, may require more torque to start and accelerate 
the load than to run it; others, such as directly connected 
propeller fans, may require more torque to run the load 
than to start it. The terms used for expressing torque in 
Table | have the following significance: 


| Starting Torque in %| Breakdown Torque 
| of full load torque — | in % of F.L.T. 


Low Below 100 Below 150 . 
Medium 100 to 200 150 to 225 
High , 200 to 300 225 to 300 


Extra high Over 300. | ss Over 300 


The starting mechanism employed and the general 
rotor construction are usually of secondary interest unless 
parts only are to be obtained and built into the finished 
appliance. 

Reversibility of a motor is sometimes a factor. In 
general, standard motors of the types listed in Table | 
can be arranged to start from rest in either direction of 
rotation. There are exceptions, however. Shaded-pole 
motors, unless of a special design, can be operated in 
one direction only. Small dc. and universal motors some- 
times have the brushes set off neutral, which prevents 
satisfactory operation in the reverse direction. Single- 
phase motors using a starting switch ordinarily cannot be 
reversed by changing the connections at normal operating 
speeds, because the starting winding (which determines 
the direction of rotation) is open. High-torque switch- 
less capacitor motors, intermittently rated, can be specially 
arranged for reversal while running, as can split-series 
dc. or universal motors. Standard polyphase induction 
motors can be reversed while running. Dhirect-current 
motors for this class of service usually require a special 
design. 

Inherent overheating protection is now used on a wide 
range of motors and offers many advantages. Devices 
are obtainable which provide complete thermal protec- 
tion against all types of overload including even the 
stalled-rotor condition. When overload or under-voltage 
conditions are encountered, as in refrigerators, or where 
stalling may occur, as in a stoker, thermal protection is 
an important safety feature that may be required by 
the Underwriter’s Laboratories. Demands for it are 
continually increasing. For manually controlled ap- 
pliances, manual resetting is probably preferable. This 
is particularly true of such applications as lathes, band- 
saws, and portable tools where automatic resetting would 
constitute a grave hazard. However, on automatically 
controlled appliances such as refrigerators and stokers, 
it is generally desirable to use automatically resetting 
overload protection. ‘Ilo do otherwise would not only 
restrict the automatic operation of such appliances but 
also result in extra service calls for sole purpose of re- 
setting the overload device; and automatic starting of 
the motor by the thermal device can be no more of a 
hazard than automatic starting by the normal controls of 
the appliance. 

Another item for consideration is the method of mount- 


ing the motor. How is it to be connected to the load? 
Continued on p. 83 
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Murchey 
Machine 
& Tool 


Arranged with lead screws to tap and chamfer 4.5 naval 
high explosive shells, this double spindle machine has 


special shell holding fixtures 


including hardened and 


ground pads which locate the shell within a few thou- 


sandths of concentricity with the spindle. 


Spindles are 


equipped with taps which include four reaming tools as 
well as four chasers. Taps are actuated by yokes operating 
between adjustable stops which trip the taps to pre- 
determined positive thread length and reset the taps for 
next operation. Furnished in single or double spindle types. 


Motor equipment of this 
double end tenoner, used to 
cut-off and form both ends 
of wood parts, consists of 
eight or nine 5 hp. and four 
1% hp., 3600 rpm., special 
small diamond cutter head 
motors. All tilt and adjust 
vertically and horizontally. 
Feed motor is 3 hp., provided 
with a reverse contactor and 
controlled to stop on overload 
of any cutter head motor. 
Control circuit is operated on 
100 volt from a transformer 
built into the switch cabinet. 
Pilot lights over each push 
button indicate which motors 
are running. 


Wilkin-Challoner 





Hall Mfg. 


For aircraft, passenger 
car, truck, tractor and 
industrial motor plant 
maintenance. This 
heavy duty, precision- 
built, wet valve refacer 
with ball bearing spin- 
dle, carries a 6 in. 
grinding wheel and is 
driven by a 1% hp. 
constant-speed, capaci- 
tor-start motor. Wheel 
head is driven by a 14 
hp. motor. A double- 
ended, built-up, spring 
collet is used in the 
work head spindle for 
chucking valves with 
stems ranging in diam- 
eter from %s2 up to and 
including “%1,4 in. 
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International 
Business Machines 


—_ 





Unlike familiar typewriter spacing, that offered 
by this electric, proportional-spacing machine 
is based upon several different widths of charac- 
ters which enable each to assume the spacing 
that it requires. The machine is equipped with a 
single escapement rack and has three star wheel 
escapements arranged one behind the other. Each 
type-bar has a corresponding selector bar which is 
provided with one or more lugs. 
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This 80 gal. heavy-duty paint mixer has been assembled 
into a rigid, compact unit. It is equipped with machine-cut 
totally enclosed gears, water-tight discharge gage, 7!%4 hp. 
explosion proof motor and conveniently mounted controls. 
The hopper has a hinged cover and the gear case is situated 
above the cover. A vertical shaft and motor drive operates 
finger type stirrer running close to sides of hopper. 


.. Porter 


By a tilt of the top section this combination pro- 
jector may be changed to a film image viewer, 
7 x 7 in., on ground glass and usable in broad 
daylight. It can also be used to show dental 
x-rays, glass slides, etc. Because of its heat 
resistant, molded plastic construction and draft 
ventilation, it can be operated continuously for 
hours at atime. Photo courtesy of Bakelite Corp. 


For boring the bushing hole 
in propeller shaft bearings 
this double-end, precision 
boring machine has a four- 
station trunnion type, hy- 
draulically - clamped fixture 
which holds the work during 
the rough and finish boring 
operations. Rough boring is 
done by the spindles on the 
rear side of each table, the 
fixture is then indexed and 
the same part is finish- 
bored by the spindles mounted 
on the front side of each 
opposed table. These tables 
are controlled by a hydraulic 
feed cycle and have an elec- 
trical interlock between them. 


Stokerunit 


RCA Mfé 


Adapted to all types of public address applica- 

tions, as well as amateur radio telephone trans- 

mitters, this aeropressure microphone has a new 

type reflector baffle placed in such a way that the _ 

directional characteristics are sharpened, and Triple “E™ Products 
feedback is reduced. When the baffle is reversed, 

the opposite directional effect is obtained. With- 

out the baffle, the microphone becomes a normal 

pressure microphone. The black and chrome 

plastic case is weather resistant 


Automatic in operation, this electro-pointer 
sharpens pencils instantly. Features include case- 
hardened cutters with pencil point adjustment, 
sealed-in mercury switches, specially developed 
self-balancing, non-stalling universal type motor, 
extra large shaving receptacle drawer. The unit 
is well weighted to rest on desk or table, without 
permanent fastening. Photo courtesy of Durez 
Plastics & Chemicals. 
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Moving-down type of side plate con- 
struction, having double acting hy- 
draulic cylinder, with prefill tank 
housing valve and pumping unit 
mounted on top, this 25-ton fully 
automatic molding press is equipped 
with feed hopper and feeding mechan- 
ism actuated by an air cylinder. Top 
and bottom strippers automatically 
eject finished pieces from the mold. A 
3 phase, 60 cycle motor drives the 
pump. Cycle is automatically con- 
trolled to suit all conditions. De- 
gassing control is also provided. 


ro 
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Stillman 


Foster Machine 


Monarch 


For auxiliary use in hard to 
heat rooms this electric heater 
combines forced convection 
and evenly distributed re- 
flection to raise room temper- 
ture uniformly. The reflector 
rotates, covering an arc of 35 
deg., while a fan in the base 
of the heater draws cool air 
into the heater and circulates 
the warmed air. For focused 
heat, the rotator may be 


switched off. 


Based on a distinctly differ- 
ent sanitary filter principle, 
essentially a_ scientifically- 
designed, dust separator com- 
posed of a special long-fibred 
mat of pure cellulose, chemi- 
cally-treated to give it neces- 
sary strength and air filtering 
characteristics this vacuum 
cleaner is a decided departure 
from previous models. Motor 
is specially ventilated. Two 
rotating fans are connected 
in tandem, each 4}2 in. in 
diam. individually statically- 
balanced. 


Health-Mor 


Sanitation Systems 


Providing an _ in- 
stantaneous and 
permanent chart 
record of surface 
irregularities of less 
than 0.000001 in. 
this surface analy- 
zer shows the actu- 
al number of irregu- 
larities also indicat- 
ing the number with- 
in a certain area. 


Brush 


Development 


Equipped with hydraulic feeds, this universal automatic 
turret lathe has a regular range of 27 spindle speeds 
selected by means of spool on front of machine) from 22 
to 332, arranged in nine sets of three automatic changes, 
any group of which is obtained by setting of pick-off gears. 
Head is automatically operated and its heating system is 
thermostatically controlled. A separate cam control for 
each face of the turret provides a separate feed for each 


station of the hexagon turret. 


A5or7%hp. motor is used. 











Such things as baby clothes, damp 
towels, wash cloths, etc., can be hung 
away and dried in this cabinet, out of 
sight. The base-installed, heating unit 
we releases warm air to the articles hang- 
ing on the wooden cross-bars. 














Automatic feeding, 
stamping, postmarking, 
sealing and stacking of 
mail and simultaneously 
imprinting user’s own 
advertising slogan on 
the envelope face is 
offered by this new post- 
age meter. It includes 
an omni-denomination 
meter to provide proper 
postage for mail. One 
1} | control lever converts 
the machine to the 
printing of meter stamps 
on gummed tape and 
another one ejects these 
adhesive meter stamps 
moist or dry. Styled by 
Vahan Hagopian. 





Pitney-Bowes 
Postage Meter 















































Something new in the entertainment 
field, this coin-operated talking, motion 
picture machine is compact and offers 
a high level of performance. The screen 
is 20 x 26 in., and made of a plastic 
material having the finest of grains. 
The projector is a 16 mm. type. An 
oscillatory stabilizer prevents any 
variation in pitch. Hiss and hum are 
eliminated by four separate devices. 


Vis-O-Graph 


Fabric-base material, produced with 
resin laminating varnish and having a 
tensile strength to withstand strenuous 
vibrations and the drag of the weighted 
antenna, as well as resistivity under a 
12,000 volt breakdown, was adopted 
for the housing of this automatic, fool- 
proof, electric motor operated antenna 
reel. The device is utilized to let out 
and draw in a trailing antenna for use 
in radio transmission from aircraft in 
flight. Photo courtesy Bakelite Corp. 


Lear 
Aviation * 





The central! panel of this high speed cold saw- 
ing machine contains a stop and go push 
button which controls all electrical equip- 
ment. A 2 hp., 1200 rpm., motor operates the 
hydraulic low pressure system while a 10 hp., 
1800 rpm., motor is used for the head. The 
rugged saw carriage encloses the entire blade 
drive. Nine blade speeds range from 18 to 
134 ft. per min., and the 28 in. saw blade is 
capable of cutting 95 in. round stock and 
8°¢ in. square stock at 90 deg. 


Motch & Merryweather Mach. 
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Like many other familiar materials 
‘and methods, electrical sheet and its 
handling in fabrication processes are 
often taken for granted without criti- 
cal study of just what is being done in 


To More Efficiently Fabricate 
Electrical Sheet 





the light of what might, desirably, be 
done. Mr. Barton penetrates just that 
atmosphere of enveloping compla- 
cency and sets the matter right, 
quickly bringing the reader up to date. 





INCE Sir Robt. Hadfield discovered, about |900- 
1903, that silicon in amounts up to 41% per cent 
improved the magnetic properties of low carbon 

steels, great progress has been made in the manufacture 
of silicon steel sheets for the electrical industry. An 
accompanying chart illustrates the trend of improvement 
in core loss for best quality 29 gage (0.014 in.) elec- 
trical sheets. A tabulation summarizes the maximum 
guaranteed core losses for the current commercial grades 
of electrical sheets. 

To secure good efficiencies, reasonable size and con- 
trolled heating, core structures subject to alternating mag- 
netic flux must be laminated. The problem of produc- 
ing these laminations, which are usually fabricated from 
electrical sheets and strip 29 gage (0.014 in.) to 22 
gage (0.031 in.) in thickness, is of interest to all manu- 
facturers of electrical equipment. Economical produc- 
tion is particularly essential in connection with the manu- 
facture of small machines, where volume is great but unit 
profit margins are narrow. 

Practically all laminations are made from flat rolled 
silicon steel. This is most widely used in sheets from 
12 in. to 40 in. wide and 60 in. to 124 in. long and is 
also available in coils ranging from | in. to 36 in. width. 
Although most of the silicon steel purchased in this 
country is furnished in sheets, coiled stock is increasing in 
favor for some applications. 

All types of laminations may be divided roughly into 
three main groups based primarily upon the size of the 
product. The first group would contain laminations for 
motors under 1 hp., transformers up to 150 watts, 
watthour meters, relays, contactors, small audio trans- 
formers and reactors, toy train and electric clock motors, 
luminous tube transformers, etc. 

In the second group may be placed motors and gen- 
erators up to about 20 hp., transformers up to 20 kva. 
and laminations for electrical apparatus of similar size. 
The third group will include laminations for all ma- 
chines having ratings higher than those classed in the 
second group. 

In discussing the various production methods followed 
in the fabrication of laminations, only the broader aspects 
as to press equipment, dies, shearing, annealing, core 
plating, etc., can be treated in a paper of this length. 
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The production runs in the case of laminations used 
in small equipment are usually large. Outside di- 
mensions are less than 5 in. and thickness varies from 
22 to 26 gage. As the equipment in which these lami- 
nations are used is frequently intermittent in operation, 
and the ratio of heat generating iron volume to heat 
radiating area is small, higher core loss grades of steel 
may be used to hold material cost to a minimum. Con- 
sequently, group one laminations are usually punched 
from field, armature and electrical grades of silicon steel. 

Where higher permeability or lower core loss, or both, 
becomes necessary, such as in the case of laminations for 
some types of watthour meters, audio transformers, relays, 
etc., motor, dynamo, or transformer 72 grade material 
is used in 24-26 or 29 gage. 

Progressive dies are widely used in the production of 
small laminations. These have from three to five sta- 
tions, four stations being ordinarily sufficient. Dies of 
this type are not too long nor do they require too large 


BY JAMES P. BARTON 
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GUARANTEED MANIMUM CORE LOSSES OF ELECTRICAL SHEET 
Watts per Pound at 60 Cycles and 10,000 Gausses 
Kipstein Test according to A.S.T.M. Standard Method A-34 





Gage Number: 29 
Grade 

Field (Not Guaranteed 
Armature 1.30 
Electrical L447 

“Motor L.¢ 
Dynamo 82 
Transformer 72 72 
Transformer 65 65 
Transformer 58 58 


Transformer 52 52 


a press, and can be operated at press speeds ranging trom 
60 to 180, or occasionally as high as 240 strokes per 
minute. Att the higher press speeds careful attention must 
be given to the condition of the die and functioning of 
the automatic feeding mechanism to secure satisfactory 
die life, freedom from heavy burrs, mispunches, etc. 


The lubri- 


cant, ordinarily a light oil, soluble oil, or kerosene, is 


Usual practice involves die lubrication. 


generally applied sparingly unless the laminations are 
degreased after punching. 

Progressive dies facilitate the collection of laminations 
This is an 
advantage, as any burred edges will nest which further 
aids in holding stray losses in laminated cores to a mini- 


in sequence as they come from the punch. 


mum. Single station dies are seldom satisfactory for 
quantity production of the small laminations in group one, 
as too much die and press equipment would be required, 
with the increased labor and handling charges increasing 
to a prohibitive degree. 

As the voltage tending to cause eddy currents is low 
in most equipment in group one, core plated sheets are 
seldom used, the normal oxide film on the sheet surface 
affording sufficient resistance to prevent excessive inter- 
lamination loss. Likewise, the pressure applied to cores 
in this class of equipment by rivets or screws is usually 
low as compared to that found in larger electrical equip- 
ment, which simplifies the electrical problems involved. 

[Laminations in group one are seldom annealed except 


Ordi- 


narily the increase in magnetic efficiency does not justify 


where the best magnetic efficiencies are desired. 


the cost of this extra operation. 

Coiled silicon steel strip has found its widest applica- 
tion to date in the production of group one laminations. 
In most cases, coils make possible continuous press oper- 
ations and higher yields, as well as higher press speeds. 
This tends to offset the higher price of coiled strip as 
compared with sheets. Further, when operations involve 
large production runs of a few standard laminations, 
coiled strip can usually be used to an advantage. 

Many, however, feel that when production involves 
varying gages and grades, it is more economical to stock 
sheets and shear or slit the strip widths as required than 


it is to carry a heavy inventory of coils. 


N THE second group of laminations, which includes 
those used in electrical apparatus such as motors and 
generators up to about 20 hp. and transformers up to 


Thickness (in.) .0140 0155 


27 26 25 24 23 22 
0170 | .0185 | .0220 | .0250 | .0280 | .0320 
1.46 1.55 1.75 | 1.98 | 2.23 2.50. 
1.29 | 1.35 | 1.50 | 1.70 | 1.94 | 2.17 | 
1.09 | 1.14 | 1.22 | 1.30 | pad 
90. ~.94 1.02 | 1.10 | 
80 | .83 90 97 wd 


about 20 kva., various fabrication problems are encoun- 
tered. This group contains the fractional horsepower 
motors over 14 hp., which are widely used for household 
appliances and general applications, as well as the in- 
tegral horsepower motors. Both are large production 
items, the smaller size units being produced in greater 
volume than the larger sizes. Likewise, distribution 
transformers and small air-cooled power transformers, 
both good production items, are included in group two. 

Field, armature and electrical grades of silicon steel 
are widely used in the 14 to 14 hp. motors, principally 
in 24 gage stock, although some 25 and 26 gage mate- 
rial is used in some instances. In units ranging in size 
from about 14 to 20 hp., the electrical and motor grades 
are extensively used in 24, 25 and 26 gages. Trans- 
former 58 or 52 grades in 29 gage material are used in 
distribution transformers, while transformer 72—-65 and 
58 grades in 29 gage are used in the air-cooled power 
types, including spot and other types of welding trans- 
formers. 

Laminations for 14 to 14 hp. motors are usually fab- 
ricated in three operations. The blanking operation 
ordinarily requires a press which will pass a sheet up to 
about 36 in. wide. The discs, from which the stator 
and rotor blanks are later punched are laid out on the 
sheet so that each disc is essentially tangent to all adja- 
cent discs to reduce scrap to a minimum. Each press 
stroke will blank out from five to seven discs, depending 
upon the diameter of the disc and the width of the sheet. 

The second step utilizes a smaller press to punch out 
These pieces are 
fed into other presses which punch the slots, completing 
the stator and rotor laminations. In some cases the rotor 
disc and stator ring are punched directly from the sheet 
and separated in the first operation, eliminating the second 
step. Because of the large number of pieces handled, 
automatic feeding devices and belt conveyors are exten- 
sively used in most plants. 

During the past year or two, coiled strip up to 36 in. 
wide and weighing up to 7000 lbs. per coil has been 
used successfully in a few plants producing fractional 
horsepower motors. 

For small production runs, it is common practice to 
use several single station dies or possibly two double sta- 
tion dies for punching group two laminations, even though 
it involves more handling. Laminations for ac. motors 
or dc. motors and generator armatures ranging from 
about | hp. to about 20 hp. are fabricated from sheets 


the rotor disc, leaving the stator ring. 
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and generators, the rotors and stators. 


slit or sheared into strips or squares equal to the outside 
diameter of the lamination. These are then punched in 
single station dies, using automatic feeding devices when 
volume warrants. 

Transformer laminations in the smaller sizes may be 
sheared into rectangular sections or punched into “L” 
shaped pieces. When the production volume warrants 
the die éost involved, large ““E”” or “‘I’’ type laminations 
are punched. 

In some cases the laminations for fractional horse- 
power motors are annealed after punching, as this im- 
proves the magnetic efficiency and interlamination resis- 
tance, but core plating is seldom used. Above 1% hp., 
annealing is less frequent, as thinner laminations are 
used, and core plating is used to a greater extent. Lam- 
inations for distribution transformers are usually annealed, 
and in some cases core plated after annealing. Some 
fabricators, however, punch or shear the laminations 
from core plated sheets, without annealing after shearing 
without unfavorable results. 

Several transformer core designs have recently ap- 
peared which afford practical applications for coiled 
silicon steel strip. This material, for example, is now 
being used in winding toroidal cores for distribution 
transformers, the core being annealed after winding and 
then spun in place around the coils of copper wire. 

Burring must be held to a minimum on all laminations 
in the second group, as their production is not conducive 
to assembly of the laminations in such a manner as to be 
sure that the burrs are all in one direction. Annealing 
or core plating after shearing aids in reducing short 
circuiting of adjacent laminations by burrs. 

Several factors must be considered in fabricating 
laminations in this second group so as to hold burr height 
to a minimum. The use of silicon steel sheets of good 
punching quality is always helpful. Likewise, the dies 
must be kept in good condition and care exercised to see 
that press set-up and clearances are properly adjusted. 
In many cases it will be found more satisfactory to reduce 
the number of laminations per die grind and dress the 
dies lightly at frequent intervals than to continue produc- 
tion to a point where heavy burring occurs, calling for a 
more severe grinding operation when the die is refinished. 





| OW electrical 

sheet has been 12 
improved. As re- 
flected in the core 
loss for 29 gage 





S 


sheets of lowest 
loss at 10,000 
gausses and 60 
cycles. Interval 
covered is that 
since silicon steels 
were first devel- 
oped commercial- 
ly for this purpose. 


oo 





a 





WATTS PER POUND 


> 








rh 
Semaine 








I90S 1910 1915 1920 1925 1930 1935 1940 





1941 


include laminations for motors, transformers 


YY PLCAL stampings of electrical sheet. These mi 



















The former method usually yields more and better lam- 
inations over the life of the die, with less burring than 
does the latter procedure. 

Die lubricants similar to those previously mentioned 
are used in fabricating group two laminations. When 
annealing is omitted, it is advisable to use light applica- 
tions of a lubricant which evaporates fairly rapidly. In 
some cases, where the extra expense is justified by the 
special needs, a degreasing operation is included to pro- 
vide the very clean, grease-free laminations desired. 


IN HEAVY-DUTY PRODUCTS 


N THIS lamination group a wide range of production 

practices appears. Most of the smaller motors and 
generators in this group use 26 to 29 gage laminations 
in the electrical, motor and dynamo grades of silicon 
steel. In some cases, however, 24 gage laminations 
annealed after punching are used. In the larger units, 
to secure higher efficiencies, 26 and 29 gage material in 
the motor, dynamo and transformer 72 grades, finds ex- 
tensive application. The transformer laminations are 
almost exclusively fabricated from 29 gage transformer 
58 and 52 grades for 30 and 60 cycle applications. 

When the outside dimension of the stator or armature 
lamination does not exceed about 40 in., generator and 
motor laminations are fabricated from sheets whose 
lengths and widths are multiples of the diameter. The 
sheets are sheared or slit into squares, the sides of which 
are equal to the lamination diameter, allowing for the 
usual scrap edges. If large enough presses and dies are 
available and the number of laminations to be made 
warrants the expense, the laminations are punched from 
the square sheet at a single stroke. Otherwise, notching 
dies are used to punch the slots, and at the same time 
trim away scrap. 

In the case where core dimensions exceed approxi- 
mately 40 in., segmented laminations are used for stators, 
rotors and dc. armatures in the larger machines. These 
laminations are punched from sheets, being oriented so as 
to produce a minimum of scrap. If the quantity of 
laminations is sufficient, a special die is used to produce 
the complete slotted lamination at one stroke. Other- 
wise, the blank is punched first and the slots punched 
singly by a notching die. 

Standard size 30 x 108 in. or 120 in. sheets in 29 









gage material are almost universally used for fabricating 
laminations for the smaller and medium size transformers 
in the third group, the lamination sizes being sub-multiples 
of the sheet dimensions for minimum scrap. When the 
tonnage of laminations warrants, as in the case of the 
largest size transformers, special sheet sizes are ordered. 
These are dimensioned so that one or two longitudinal 
cuts can be made from each sheet, allowing for the usual 
squaring edge trim. In the case of the larger transformer 
cores, which usually require additional support, bolt 
holes are punched in the laminations after shearing. 

Several different production practices are followed in 
building cores for the smaller machines included in the 
third group. Some plants punch the core plated sheets 
and assemble the laminations. Other fabricators punch, 
core plate and assemble, with others punching, annealing 
and assembling, or punching, annealing, core plating and 
assembling. The choice of the procedure to be followed 
depends to a large extent upon the design and perform- 
ance of the unit being built as well as the production 
facilities available. 

When the eddy current potential across the laminated 
core is high, or the clamping pressure on the laminations 
is great, core plating is necessary to hold interlamination 
losses to a minimum. The oxide film formed on the 
lamination surfaces by annealing after punching usually 
affords sufficient interlamination resistance for medium 
and low clamping pressures or low eddy potentials. 

Medium or larger transformer laminations, however, 
are usually annealed and core plated to assure adequate 
interlamination resistance as well as minimum core loss 
and maximum permeability in the lamination. Some 
manufacturers of the smaller sizes of transformers in 
group three do not anneal the laminations, but shear 
them directly from core plated sheets. 


SOME FABRICATING SUGGESTIONS 


QUIPMENT used for fabricating laminations 
usually falls into essentially the same classifications 
as were set up for the three motor groupings. Press and 
machine equipment for the first group, including motors 
up to about '¢ hp., is usually too small and light to 
handle laminations in the second group economically or 
satisfactorily. A plant engaged in the production of 
motors in the second group would in most cases require 
larger equipment to economically produce motors in the 
third group, with the upper range of the latter requiring 
large machine tools. In general, press and machine tool 
sizes required for the fabrication of laminations may be 
considered as a function of the size of the lamination, 
up to the border range between the second and third 
group, where the segmented lamination appears and 
makes possible the use of smaller notching presses. 
Punching or shearing laminations from sheets or strip 
develops a strained area adjacent to the cut edge. The 
depth of the area so affected may range from two to five 
times the thickness of the lamination, depending upon the 
condition of the die or shear. Strain is greatest at the 
cut edge, gradually diminishing in the direction perpen- 
dicular to the cut. 


The primary effect of strain in laminations is to increase 


‘ 


the core loss and decrease the permeability in the 





strained area. For any given width of lamination section 
such as a yoke or tooth, the thicker the lamination, the 
deeper is the strained area. Thus, the ratio of the affected 
width to the total tooth or yoke width increases with 
thickness, with the effective core loss for the total width 
likewise increasing while the permeability decreases. 

The value of this ratio determines whether or not it is 
economical to anneal laminations to relieve strain and 
restore the core loss and permeability in the strained area 
at least to its original value. In general, it is considered 
economical to anneal 24 gage (0.025 in. thick) motor 
and generator laminations. ‘Those fabricated from 26 
gage (0.0185 in.) material may be considered as border 
line cases, while those made from 29 gage (0.014 in.) 
seldom justify the expense of annealing except where it is 
essential to secure the highest efficiency. In rotors or 
stators, where, as the number of teeth increases, their 
width decreases, thus giving long thin teeth, it may be 
practical to anneal 26 and 29 gage laminations. 

Annealing must be done carefully. The charge should 
be sand sealed to prevent excessive oxidation, and then 
heated uniformly to temperatures within the range of 
1350 deg. to 1450 deg. F. Upon reaching these tem- 
peratures, further heating is not necessary, and the 
charge can then be cooled slowly, care being taken not 
to break the sand seal before the charge temperature has 
been reduced to less than 500 deg. F. Electrically 
heated furnaces are usually used for annealing, although 
in some plants gas or oil-fired furnaces are used for this 
purpose. In all cases, it is desirable to have the charge 
covered and shielded with a sand-sealed, air-tight hood, 
regardless of the method of heating. It is very desirable 
to permanently locate a thermocouple element in the cold 
spot of the charge to assure the entire charge has been 
heated to at least 1350 deg. F. 

The annealing operation has two main functions. 
First, it serves to relieve punching strains, which reduces 
core loss and improves permeability. Second, during the 
annealing operation all surfaces of the laminations are 
coated with a thin, tightly adhering layer of blue-black 
oxide, which has an appreciable value in keeping inter- 
lamination resistance sufhciently high. If the laminations 
are to be core plated after annealing, a thinner oxide film 
may be developed during the annealing process. This is 
especially desirable if the laminated core is to operate at 
high flux densities, that is, above 14,000 gausses. 

Laminations are core plated primarily to assure high 
interlamination resistance. Commercially, there are three 
types of core plates ordinarily applied to silicon steel 
sheets by manufacturers. The first type is oil- and heat- 
resistant, and is used principally on laminations for air- 
cooled cores. The second type is oil-proof and heat- 
resistant, being designed for oil-immersed cores. The 
third type is heat- and oil-proof, the plating being inor- 
ganic in nature and capable of withstanding annealing 
temperatures up to about 1600 deg. F. The first and 
second types are organic and will usually withstand in- 
termittent temperatures of short duration up to about 300 
deg. F., although they are designed for normal operation 
temperatures not exceeding about 250 deg. F. All three 
types are flashed and baked on by passing the coated 
sheets or laminations through an oven maintained at a 
temperature of about 600 deg. F. 


(Continued on p. 90) 
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Complete Product Planning 


More Needed Than Ever Betore 





With every’ essential material, 
which the engineer-designer may 
specify for integration within de- 
fense or commercial products, in 
some danger of shortages or prior- 
ities, the importance of over-all 
planning becomes more vital to suc- 
cessful outcomes with each passing 
day. Thus, some industrial design- 
ers are meeting a great and, to some 





degree, unexpected call for their 
services. Industry is finding that, 
in many instances, it needs a con- 
sulting service in these feverish 
times that only the outside view- 
point can contribute. Professor 
Muller-Munk offers some highly 
constructive thoughts on the pres- 
ent crisis, the shape of things to come 
and what design can contribute. 





T THIS time, we hear so much about bottle- 
A necks and priorities and curtailed production of 
peace-time goods that it may seem as though a 
discussion of industrial design were rather out of place. 
Quite the contrary. The basic principles and methods 
of industrial design, as already established have served 
industrial production as a whole so well that their appli- 
cation to defense products and times of present crises, as 
well as in the days of peace to inevitably follow, is most 
logical. 

It is too often assumed that industrial product design 
belongs only to the highly competitive phase of peace- 
time production and that it has no place in the company 
of our armed forces. Yet it seems to me that minds 


BY PETER MULLER-MUNK 
PRODUCT DESIGNER AND 
ASSOCIATE PROFESSOR OF INDUSTRIAL DESIGN 
CARNEGIE INSTITUTE OF TECHNOLOGY 





which have been trained to deal freely with new mate- 
rials and with new products and which have studied 
the most economical forms for efficient production and 
manipulation have a major contribution to make. In 
fact, that is the way it is working out. Industry and 
Government alike may well turn freely to the industrial 
designer to capitalize on his range of knowledge, his 
flexibility, and his familiarity with the methods of mass 
production. There exists a tendency today to act as 
though implements alone would win a war and to forget 
that even a war, alas, will be fought by men. The 
industrial designer, having always dealt with the habits 
and tastes of people can adjust himself to the new tasks 
with less effort than can many others. 

Beyond the complexities of the present, however, lie 
others no less important. There is cause for fear that 
just as we were caught sadly unprepared for war, we 
may be thrown into as violent an upheaval by peace. 
With research and product development sharply cut, 
peace would find us in no less an emergency than we 
are today. Thus, again, this is the time when the 
designer should be employed to work ahead, to develop 
the models for tomorrow's production, to devise the 
forms and colors for the goods which will keep today’s 
machinery busy when war has ceased to oil it. 

As those who have followed the Product Design 
program of ELECTRICAL MANUFACTURING well know, 
industrial design as a recognized profession has indeed 
come of age. Manufacturers and public alike are quite 
willing to acknowledge the designer’s standing and com- 
petence as in the case of the longer established profes- 
sions of engineers, doctors or lawyers. The exciting and 
glamorous period of the fight for recognition is over—a 
period which has added the word “‘streamlining”’ to the 
already overly ambiguous vocabulary of the visual arts. 
During the past ten or fifteen years industrial design has 
undergone the same subtle and yet fundamental changes 
which medicine went through in its path from witchcraft 
to science. 

It is entirely natural that most industrial designers 
today are self-taught and that different industrial prob- 














N designing the 

Waring electric 
mixer, Professor 
Muller-Munk 
sought to hide the 
motor in a mini- 
mum of space in a 
metal base and } 
chose glass for the 
top element in the 
interests of wash- 
ability and process 
visibility. Because 
the mixer is ip- 
tended for home, 
drug counter and 
bar the appearance 
of the unit as a 
decorative element 
has been empha- 
sized by the crisp- 
ness of the chrome 
base against the 
fluting of the glass. 





lems stress different qualifications for their proper solu- 
tion. No one given field of training and experience 
can contribute all facts necessary and essential to a 
profession which combines the functions of many. It is, 
therefore, no accident that we can find stage design and 
architecture, engineering and typography, craft skills and 
painting among the background of many practicing 
designers today. An investigation of the nature and 
variety of the professions which have contributed to the 
establishment of industrial design will help to reveal very 
specific types of aptitudes and skills which are essential 
to successful product designing. If we, on the other 
hand, analyze the objectives of industry and the desired 
requirements of its products, we will then have the com- 
plete picture upon which to base future procedures for 
the harmonious relation between these two. What then 
are the justifications for industrial design and how closely 
have the professional designers, realized their mission > 
Are we beginning to develop traces of a definite “style” 
and if so, what will be the future of this trend? The 
answers to these questions will at once reveal and define 
the complexities of industrial production and industrial 
design and they may help to destroy some of the preju- 
dices and misunderstandings which today still cloud the 
reactions of many. 


DESIGNS FOR MASS METHODS 


NITIAL period of our adaptation to factory goods 
| which occurred after long conditioning to hand-made 
craft products, was very naturally reflected by the copy- 
ing of “hand forms” in mass products. I am again men- 
tioning this well-known fact because I believe that its 
roots are still most powerful and can even now not be 
overlooked in any appraisal of public taste and preference. 
Parallel with this compromise in the appearance of indus- 
trial products, went an almost revolutionary advance of 
engineering science and application. The engineer became 
the most important and typical citizen of our age and his 









method of thinking, and the physical results achieved, 
deeply affected every function of our lives. 


I have, deliberately, just used the past tense because 
I feel that the impetus of this period is almost spent and 
that the engineer may from now on have to deepen his 
effect where until now he remained content merely to 
broaden it. Where, in other words, engineering effort 
has been mainly horizontal, it will now tend to become 
vertical. Where before the engineer worked toward 
mechanical invention and perfection, he has today so far 
approached his goal in many fields that the pace of me- 
chanical change in many products is beginning to slow 
up. This is by no means a symptom of fatigue or of 
retrogression but rather the completion of a very natural 
phase during which the engineering profession out-dis- 
tanced, in its achievements, those of almost all others. 


From now on competition and expansion will have to 
concentrate on refinement rather than on bold attack. 
It will have to orgamize the exterior to reach the same 
high standards of efficiency that the mechanism already 
has achieved. One of the most important contributions 
of this period of engineering daring and invention was 
the acceptance of the principle that “nothing is impos- 
sible’ if the proper facts and commensurate imagination 
come together. 


There is a definite affinity, therefore, between the 
mentality and attitude of the engineer and that of the 
industrial designer to the point where common qualities 
are shared by both. I invariably receive the greatest 
encouragement from the engineers of my clients; they 
look with quiet confidence at what I imagine to be a 
‘‘radical’”’ design solution and can rarely be made to 
admit that anything might be physically beyond their 
powers of realization. The objectives of both engineer 
and designer share too many obvious responsibilities to 
keep these two professions apart. On the other hand, 
I emphatically disagree with those who deduce from 
such unanimity of purpose that adequate mechanical 
solutions obviate the need for visual planning and that 
the industrial designer is, therefore, nothing but an em- 
bellisher or packager of engineering apparatus. This 
view, frequently advanced by the most ingrained spe- 
cialists of both professions—by some of the “‘top flight” 
engineers as well as some of the experimental theoreti- 
cians of design—overlooks the essential attributes of me- 
chanical products and production science. Functional- 
ism, in my opinion, has become a cliche very similar to 
that of streamlining and very few who use these terms to- 
day have taken the trouble to analyze their meaning. The 
words have become symbols for whole groups of ideas 
and associations and no longer refer to any specific or 
accurate form or practice. It might, therefore, be pro- 
pitious to try to formulate the aims and boundaries of 
engineer and designer and try to discover where the 
‘functional’ meets and opposes the “‘streamline.”” 


To put it simply, industry reaches the industrial de- 
signer by a series of steps, the first being the period of 
inception of a new device—or of a fundamental tech- 
nical change in one already in existence. This stage 
derives its impetus from a number of causes which co- 
incide theoretically with those motivating the designer 
and which even share with him their methods of pro- 
cedure. This phase, which depends on creative research 
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to lead to practical results, derives its justification from 
a deep interest not only in the mechanics of the solution 
but in its contribution to human welfare and to the 
existence of human needs which justify such efforts. For 
the purpose of this discussion it is comparatively unim- 
portant to enumerate the character of these human needs, 
whether they be the desire for greater financial returns, 
for further elimination of physical human toil, or for the 
further defeat of space and time. ‘The essential factor 
is always the human—always man—and never inven- 
tion for invention’s sake alone. 

The second step in this evolution is the adaptation 
of previous achievement to manufacturing procedure. 
Without this, invention and research remain abstractions, 
isolated from the public they are to serve. Att this point 
considerations of production, of price, of distribution, 
and of appearance enter the picture. But whereas the 
engineer and the manufacturer concentrate quite naturally 
on the mechanics of product and production, the designer 
is equipped to deal with t!.e mechanics of its appearance. 
I use the word “‘mechanics”’ consciously because the de- 
signer does indeed operate with facts which, while 
focused on their visual effects, are nevertheless based on 
the logical coordination of their relations to each other. 

When I previously stressed the importance of human 
reactions to engineering products I should also have 
mentioned that most automatic and impulsive transmitter 
of such reactions—the eye. The full importance of 
‘‘eye appeal’ however, enters mainly at that point in a 
product’s life when the final form in which it will be 
presented to the public is being determined. Now, I 
maintain, that pure engineering design can lead only 
accidentally to full appearance efficiency for the simple 
reason that appearance considerations were only of very 
minor importance at its inception. The fact that so many 
purely ‘“‘functional’’ products look beautiful does not 
mitigate my contention. Efficiency of any kind when 
brought to its highest point always has strongly captivat- 
ing outward forms; in a good race horse just as much 
as in a machine tool or a household appliance. A good 


deal of our present admiration for pure machine forms 





Ne “ideal” designs indi- 


comes from our indiscriminate worship of mechanics, to 
the point of, “It is beautiful because it works so well,” 
rather than, “It works because it is beautiful.” 

It is patently unprofitable to leave the “‘looks’’ of 
factory products to accident when in the industrial de- 
signer we have the man who can precalculate elements 
of appearance in the same manner as the engineer does 
those of performance and production. It is most un- 
fortunate, therefore, that the designer is still frequently 
called in for consultation and help only after the en- 
gineers have done their job, out of the mistaken notion 
that the product is then at last ready to be “streamlined” 
or the mechanism to be concealed in some kind of fancy 
package. It is usually not the designer who should be 
blamed for restricted and superficial solutions; in truth 
these are due to the attitude of engineers who place the 
designer before a “‘fait accompli’ with the challenging 
words, “‘Go as far as you want but don’t change any- 
thing because we have already solved all points other 
than appearance.” This attitude would be justified if 
every part of the product were indeed so fixed in every 
detail by mechanical considerations that any—even the 
slightest change—would affect final performance. I 
have, however, found that on closer inspection even the 
engineers admit that such is not the case. What appear 
to them to be very minor details of proportion, color, or 
size could easily have varied. If called in on time the 
designer would have had an opportunity to achieve very 
much more than a “‘touching up” of previously fixed in- 
adequacies. Unless we are allowed to get at the “guts” 


of a product how can we be expected to do much more 
than hide it? 


TOWARD A BETTER UNDERSTANDING 


LL THIS would never occur if the qualifications 

and techniques of the designer were more fully 
understood. It is the designer’s job to know and be able 
to organize all those factors which will affect the eye. 
It is his job to foresee the visual effect of part to part 
and to achieve balance; to evolve unity out of conflict, 
order out of visual chaos. In this effort there is no such 
thing as “‘detail’’ and the slightest change in a radius— 
the minutest adjusting of an edge—can be the difference 





























cating the possibilities of 
uninhibited yet completely prac- 
tical solutions. _A—Computing 
mechanism at slight curve is 
more readily visible from car 
window. ‘Tapering lines of the 
side sections help to slenderize 
the appearance of the pump. 
~ Hose and nozzle fully recessed. 
’ B—Sprayer for vegetable and 
fruit farms. This agricultural 
implement varies radically from 
traditional models for such 
machines but offers a modern 
appearance bringing important 
performance and _ long-service 
features. 
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which arouses pleasure or antagonism in the beholder. 
An entirely unfounded fear has taken root that the de- 
signer always wants to do “‘everything’’ over; that un- 
less he can re-do an entire structure he is not worth his 
salt. On the other hand I find serious scepticism toward 
our ability when I suggest minor changes with the 
promise of greatly improved final looks. 

It is still frequently news to a manufacturer and his 
staff that the dimensional change in the construction of 
his product bears no direct ratio to the effect on its ap- 
pearance; only one column taken out of the Parthenon 
would result in an entirely new set of proportions. It 
is of the utmost importance, therefore, that the designer 
be trusted in his capacity as the “‘engineer of appear- 
ance”’ and that he be allowed to work as closely as pos- 
sible with the engineers of function and performance. 
Their frequent scepticism of design worth is due in some 
degree to mistakes made by the designers themselves. 
Too much high pressure salesmanship—too much secrecy 
and unwillingness to let ‘‘outsiders’”” in on their methods 

the apparent absence of reason and of facts—have 
made the designer, perhaps a romantic, but nevertheless 
suspected witch doctor of mass production. If both sides 
would make a _ new start, after defining their respective 
fields of responsibility and authority, and if they then 
would proceed to work together instead of one after the 
other, both industry and public would benefit. 


IN HEAVY-DUTY MACHINES 


EED for such re-appraisal is particularly necessary 

in those fields in which design has so far played 
a but secondary role. It is no longer necessary to de- 
fend or to advocate the sales importance of eye appeal 
in the consumer goods industries. We all know and 
expect that our radios and automobiles, our refrigerators 
and vacuum cleaners receive careful design attention. 
But, in spite of some outstanding exceptions, the realiza- 
tion that looks affect the acceptance of heavy machinery 
and of other definitely purely mechanical apparatus, is 
just beginning to grow. I anticipate that the next big 
phase for design will lie in this direction. The tremend- 
ous advance and concentration upon the mechanics of 
power-operated tools can no longer be continued at the 
same pace. Progress, therefore, will have to be main- 
tained by overcoming deficiencies of a non-mechanical 
nature while continuing with the refinement of the estab- 
lished operating principle. The view that only certain, 
and somehow select products, require conscious planning 
of their appearance while others are “too mechanical” 
to need such attention is quite obviously false. Since 
every factory product must first “‘exist’” before it can be 
sold or installed it consequently is merely a question of 
how its appearance can be made as efficient and eco- 
nomical as its performance. 

Because no manufactured product can avoid being 
““seen’’ it is patently fruitless to segregate certain groups 
and types of industrial apparatus from others merely be- 
cause the former are put to different uses than the latter 
and do not depend on typical retail outlets for their sale. 
The buyer or operator of heavy machinery approaches 
his purchase and his work with very well developed 
standards of taste. His eyes have been conditioned by 





innumerable selections in the choice of the mechanisms 
which run his home, the shape and color of his car, 
and even his wife’s clothes. Out of these many ex- 
periences his eyes and his mind have created a series 
of almost automatic sensations which signal him in- 
stantly if a new impression does not live up to the stand- 
ards of appearance of which he approves. It is un- 
reasonable of us to expect that a public, which has 
formed its taste by one group of products, should forget 
the dictates of such taste because the object of inspection 
does not happen to be in one’s garage or in the window 
of a department store. 

I think that we all share fairly common opinions when 
it comes to the meaning of efficiency. I also feel that 
an opinion as to the degree of efficiency in a given in- 
stance is profoundly influenced by the physical forms 
through which it presents itself to us. We have come 
to accept certain combinations of shapes and_propor- 
tions as symbols of efficiency because these shapes are 
agreeable to our eyes. No matter how advanced me- 
chanically, if a product continues to look gawky, or if 
it looks complicated, its real efficiency remains unrealized. 
We know by now that the truly efficient is always the 
very simple, the very harmonious. [he adjustments and 
changes which are necessary to produce this effect, the 
planning which anticipates the feelings motivated by the 
eye, are the province of the designer. To be sure, this 
ability must be founded on a knowledge of the means 
of industry. The varying properties of materials, the 
operations of tools and the types of selling and distri- 
bution, knowledge of production and market are essen- 
tials in the tool kit of the designer. An experienced de- 
signer, therefore, is qualified to supplement and expand 
the work of the engineer, without in any way presuming 
his prerogatives. Just as no manufacturer would attempt 
to run his plant without the best available help from those 
equipped to build his product and handle and service 
his machines, just as little can he expect his product to 
be really competitive without design guidance. 


IT WILL BE DIFFERENT TOMORROW 


io DESIGN works with the machine to 


enrich the public, and it helps not only the manu- 


facturer but the consumer as well. These two al- 
legiances—to the machine and to man—explain the 
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forms through which Industrial Design has tried to serve 
both. Functionalism as a principle of design is merely 
a rationalization of this desire. The machine is by its 
very nature not equipped to radiate charm and to produce 
the intricate modulations of surface which we call decor- 
ation. Instead its purpose and actions are direct, precise 
and fast, unlike the groping, variable, slow motions of 
the human hand. Mechanical apparatus is likewise 
simple in its aim to give the greatest possible service, 
with the least physical effort, at the smallest possible 
cost. Functionalism acknowledges these definitions 
frankly and from it have come the curved shapes and 
gleaming surfaces of industrial design. 

To assume that this is the only language of which it 
is capable and that its style is static and incapable of 
growth, would be denying the very essence of its mis- 
sion. Now that the early battles for existence are won, 
industrial design must and will go on to refine its forms 
and to re-investigate the meaning of some of the terms 
which it wrote into its own Declaration of Independence. 
Somewhat in the nature of amendments, which define the 
application of a principle without in any way destroying 
its fundamental rule, functionalism must be expanded in 
its meaning and its practice. For a product to be “func- 
tional’’ it must be honest in its use of materials; eco- 
nomical in production and practical in use; it must ex- 
press through its appearance, not alone its purpose, but 
also its entire background of production. Now in trying 
to indicate through form, color, surface and other visual 
elements, the character and operation of its final use, 
there can obviously be no common recipe for product 
design since every product varies in its application to 
human needs. 

It is not enough to express through design the quality 
of the material, the most direct method for production 
and assembly, without at the same time bearing in mind 


6 eye notably different Pennwood clocks 

but all cases designed to the identical time- 
indicating chassis. A—Injection molded housing 
in variety of colors with gold-sprayed base strip. 
Lines of the design focus attention on the 
numerals which are placed at an angle for easier 
visibility. B—Unsymmetrical construction of 
the chassis lends itself to a unsymmetrical but 


harmonious case. Two-toned color effects. 
C—Flutings urge the eye toward the window for 
the numerals. Molded plastic housing to 


die-cast base. 





the type of activity and social background for which the 
product is destined. An automatic music machine defi- 
nitely requires an amount of color and arresting detail 
because it is meant to attract attention—to suggest light 
and cheer—in many a drab surrounding. It would be 
unfunctional to apply to its design the same economy of 
shape and simplicity of surface which were indeed “‘func- 
tional” for a refrigerator. This view of the much 
maligned word ‘“‘functional’”’ might well lead again to 
decoration—but to decoration with a purpose and not 
the arbitrary festooning of innocent forms. 


SOME THINGS JUST AHEAD 


HERE ARE very definite signs that design is be- 

ginning to enter a new and freer phase in which 
principles of construction and of use will more and more 
outweigh those of a fixed style. The hardware on our 
latest kitchen ranges and refrigerators Is designed, not 
only on purely practical lines, but with every attention 
to their decorative value as the only elements which can 
logically be allowed to break up an otherwise overly 


severe surface. he careful designing and placing of 
nameplates is another prominent instance where “‘func- 
tional decoration’’ has begun to appear. To be sure, 


we will have to alter our conception of what we were 
brought up to regard as decoration. Instead of acanthus 
leaves and scroll work and the reckless curlicues of past 
periods, we will now develop our own decorative dic- 
tionary born from our own needs and fitting for our life. 

Rapid advance in the science of industrial finishes 
is creating a whole new series of decorative surface 
treatments; the smooth shapes of many products are be- 
ing broken by flutings or by trim which lead the eye to 
a desired point for maintenance or use. 

To the designer it is never a question of “‘modern or 
period’ of ‘‘functional or not’’ but of “right or wrong.” 

The designer functions as the “‘eye’’ of his time. If 
he is honest, his work will mirror what he sees and the 
perfect product will be one in which design is no longer 
a separate feature from performance but one where en- 


. gineer and designer have worked side by side. If they 


can learn to understand their limits and their duties the 
result of their cooperation will be a world more orderly 
in operation and in plan. For myself, I shall look for- 
ward to seeing this—for seeing is believing. 
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(A) OIL-FILLED CONDENSER 


\) Tubular, oil-filled condenser for use in low power transmitters and 
receivers, amplifiers, etc., and for vibrator applications and coupling functions 
in radio assemblies. Cadmium-plated brass can is covered by a special 
varnished paper jacket with spun-over ends to prevent shorting or grounding 
of sharply-bent leads. Low in cost, units are available in 400, 600, 1000 and 
2000 volt ratings, 0.006 to 0.5 mfd. capacities. Offered with center mounting 
strap. Aerovox Corp., New Bedford, Mass. 


(B) Instead of the usual bare helical wire winding supported directly on the 
mica form, this new plug-in, tube-type resistor employs a fiber-glass core for 
the winding which may also be covered with a fiber-glass braiding supported 
on the mica. This glass-insulated element is capable of handling over three 
times the wattage of the ordinary bare winding. For heavy duty service, 
such as in sets using both 300 and 150 milliamp. tubes served by a single 
voltage-dropping resistor. Clarostat Mfg. Co., 285 N. 6 St., Brooklyn, N. Y. 


(C) Adjustable electric contact thermometer for ovens, heating devices, etc., 
permits almost instantaneous resetting by simply moving the magnet to the 
desired position. This magnet controls the position of a glass-encased rod, 
movable over the entire range of the upper (control) column. A thin wire of 
definite length extends from this rod into the lower (mercury) column, the 
end of the wire being always on the same temperature reading shown by the 
top of the rod in the upper column. This wire passes over the contact bridge 
between the two columns. The other electrical contact is below the mercury 
column. The mercury, on rising, establishes contact with the wire, closing 
the electrical circuit. When the temperature drops and the mercury with- 
draws, the circuit is opened. Available in two temperature ranges, from 85 
to 175 deg. C. and from 30 to 200 deg. F. Brabender Corp., Rochelle Park, N.J. 


(D) Transparent tubing made by spirally wrapping acetate tape over a steel 
form of the required inside diam. and using a new acetate cement for the 
adhesive to insure a solid non-separating wall. Being pre-formed, it will not 
shrink. Has superior dielectric properties, a low moisture absorption rate, 
and can be supplied in continuous lengths of any wall thickness with any 
inside and outside diam. Recommended for high frequency and electronic 
applications in the electrical and radio fields, and for specific types and 
applications of low amperage cartridge fuses. Precision Paper Tube Co., 
2035 W. Charleston St., Chicago, IIl. 


(E) All-electric, adjustable-speed drive that operates from ac. supply provides 
a wide range of speeds without any intermediary speed-changing equipment, 
as well as quick stopping and fast acceleration. Consists of a compact motor- 
generator set driving an adjustable-speed dc. motor, along with appropriate | 






controls and indicating instruments. Utilizes the generator-voltage control | 
system to vary the speed. Available in 1 to 15 hp. sizes, it is suitable for use | 
on machine tools, fans, bottle-making machines, winders, cutters and for | 
(B) PLUG-IN wire drawing, foil cutting and similar applications. General Electric Co., 
RESISTOR Schenectady, N. Y. ) 


CARTRIDGE TYPE MERCURY SWITCH, measuring 3% x 7% in., has a 
30 watt capacity at 5 amp. on 6-8 volts, or a 36 watt capacity on 12-16 volts 
i at 3 amp. Shock and vibration-proof, it has a rust-proof exterior, no wires 
to break off, and is virtually impervious to moisture. Can be used for trunk 
C) ADJUSTABLE and glove compartment lights in cars, sliding panel lights, door post switches, 
THERMO-REGULATOR stop lights, under-the-hood lights, etc. General Electric Co., Nela Specialty 
Div., Lamp Dept., 410 Eighth St., Hoboken, N. J. 


(E) SPEED VARIATO 
(D) ACETATE TUBING sn iensivabion 
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MATERIALS, FINISHES 







F) Small, compact speed reducer, especially suitable for use with fractional 
hp. motors, has a torque capacity of 150 in.-lbs. It is offered in six ratios 
between 10 to 1 and 48 to 1, and is available with output shaft extending on 
the right, left, or both sides. Worm wheel and hardened ground worm operate 
in tapered roller bearings. Ohio Gear Co., 1333 E. 179 St., Cleveland, Ohio. 


G) New line of fastening devices for speedier production and vibration-proof 

assemblies. Formed by press operations in cold-rolled steel, one group em- 
bodies a resilient, conically formed, slit thread which is self-formed to create 
the effect of a tapped hole. Eliminates the need for a lock washer. A quick, 
push-on type of fastener (lower left-hand item in illustration) made of spring- 
steel is provided also. Central Screw Co., 3519 Shields Ave., Chicago, IIl. 


(H) Economical means of compensating for parallel or angular misalignment, 
in addition to functioning as an overload device, this type of flexible bearing 
consists of a seamless rubber or synthetic rubber tube stretched between two 
different size metal sleeves and then allowed to seek its original state. Constant 
forces exerted by the rubber in so doing insure a high capacity mechanical 
bond between rubber and metal which is present under all operating con- 
ditions excepting elevated temperatures. It will slip momentarily only when 
considerable overload beyond the rated capacity is imposed. Harris Products 
Co., 5408 Commonwealth Ave., Detroit, Mich. 


1) Sturdy, removable, aluminum cover on this solenoid-operated valve 
protects solenoids and also provides an improved appearance. Valves having 
two solenoids are furnished with a conduit connection to join the solenoids. 
Primarily suited to hydraulic control systems for machine tool and heavy 
duty machinery specifications. Available in three general types—threaded 
pipe connection models, flange pipe connection models and the gasket mounted 
design. Vickers, Inc., 1400 Oakman Blvd., Detroit, Mich. 


J) Small, compact, electronic control for use with any non-synchronous timer 

and power tube contactor to obtain synchronous operation. Transient currents 
and resulting stresses and strains caused by these transients in welding trans- 
formers are eliminated, making for longer transformer life. Provides high 
degree of accuracy in timing, even at a rate of operation as high as 1000 welds 
per min., and assures uniform, perfect welds. Weltronic Corp., 3080 E. Outer 
Drive, Detroit, Mich. 


FIBER GLASS INSULATION. Woven glass cloth impregnated and coated 
with a special varnish which greatly increases its overall mechanical strength 
and resistance to abrasion and impact. Its high insulation and heat-resisting 
characteristics make possible the manufacture of lighter, smaller motors for 
any given hp. rating and safer operation of these motors under continued 
overloads. Furnished in rolls and tapes in thicknesses of 0.005 to 0.012 in., 
widths up to 36 in., in black or yellow standard colors. Irvington Varnish 
& Insulator Co., Irvington, N. J. 


ZING PLATING PROCESS for applying zinc coatings to large iron and steel 
surfaces for protection against rust and atmospheric corrosion. Any com- 
mercial thickness can be applied and heavier deposits made at points of 
greatest wear. Preparation of the surface prior to plating requires less care 
than is necessary with immersion methods, except for rust and scale removal. 
Rapid Electroplating Process, Inc., 1414 8. Wabash Ave., Chicago, Ill. 


ELECTRONIC SYNCHRONIZER 


(I) SOLENOID VALVE 
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NEW inecuawicar PARTS, EQUIPMENT, 


AA) MOTOR-PUMP 


\A) Complete, ball bearing motor-pumps available with both single an 


double end motors, and with single or multiple pump mountings, in size (F 
l ranging from 34 to 150 hp. Engineer-designed for the powering of hydrauli: vi 
control systems. Furnished in open, splash-proof, totally enclosed and Se 
| explosion-proof types. Vickers, Inc., 1400 Oakman Blvd., Detroit, Mich. fo 








Md (BB) New model coolant pump with improved motor design function os 
efliciently with an extremely low fluid level, particularly in shallow places 
Positive prime is assured even with the reduced height of coolant in the supply ( 
tank. Pioneer Engineering & Mfg. Co., 31 Melbourne Ave., Detroit, Mich al 
| 
- Co 
CC) Measuring only 7 x 3¢ in., this midget mercury switch encased in a Vi 
durable metal and plastic body fills the need for an inexpensive, reliable device st 
for thermostat, telephone or indicator circuits, pin game machines, auto S| 
|_| mobile glove compartment lights, etc. Requires no attention or maintenance 
| | and has a positive ‘“‘make or break’ action that will not flicker. Designed (I 
for use in low voltage circuits up to 25 volts ac. or dc., and currents up to nm 
10 amp. at 6 volts and 3 amp. at 25 volts. Littelfuse, Inc., 4753 Ravenswood a 
(BB) COOLANT PUMP Ave., Chicago, III. . 
é 
DD) Centrifugal-speed relay designed to give accurate indications of high b 
or low speeds by closing contacts for protective or control purposes. Enclosed fi 
in a sturdy metal case with removable side covers, the relay is suitable for I 
vertical or horizontal mounting and for clockwise or counter-clockwise rotation. 
May be adjusted while in operation; is readily changed from normally open | 
to normally closed contacts; flexible coupling allows for end play and slight b 
misalignment of shafts caused by inaccuracies in drilling the driving shaft o1 n 
in mounting the relay. Available for automatic or manual reset operation, a 
for speeds of 70 to 4000 rpm. General Electri@Co., Schenectady, N. Y. a 
| 0 
KE) Ceramic dielectric trimmer condensers, inherently stable in capacity t 
with respect to temperature, are sturdily constructed to withstand shock and I 
vibration. Mounting base is of a low dielectric-constant steatite, metal parts 
are of non-ferrous material and are silver-plated to guard against corrosion, . 
contacting surfaces of rotor and stator are lapped optically flat. Rotor is f 
designed with a high torque averaging 1 in.-lb. Available in three single a 
unit styles and one double unit. Capacity range is from 1.5 to 45 mmf. in the . 
smaller trimmers and from 4 to 110 mmf. in the largest unit. Erie Resistor . 
| Corp., Erie, Pa. : 
VOLTAGE REGULATOR involving no moving parts, being based on a 
magnetic principle which assures instantaneous response, to correct either : 
transient or chronic line voltage fluctuations. Input voltage may vary from ; 
95 to 130 volts, output voltage is maintained within 1 per cent accuracy 
There is a negligible variation in output voltage from no load to full load, : 
permitting use of the device at any rating up to its maximum value. In 
a ee 7 addition, a triple output receptacle is provided affording 110, 115 or 120 volts 
(CC) SMALL MERCURY SWITCH output. Efficiency and power factor are high and distortion relatively low | 
United Transformer Corp., 150 Varick St., New York, N. Y. { 
i 
OIL BURNER CONTROL. Consists of a gas-filled, sealed glass bulb con- 
taining a mercury pool at the bottom with one immersed electrode. The other 
electrode contains two opposing bimetal coils arranged to compensate each ; 
other for ambient temperatures. Smaller coil is located directly in front of 
a concave mirror so that when light rays from a flame strike the mirror they 
, focus upon this coil. Transmutation of the light energy into heat causes the 





( 
bimetal coil to rotate and the mounted electrode is moved into the mercury 
to complete the circuit. Designed to operate in conjunction with safety 
control panels as a power, ignition and flame failure shut-off for domestic and 
industrial oil burners. Mercoid Corp., 4201 Belmont Ave., Chicago, II. 

| 
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(EE) CERAMIC CONDENSERS 
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MATERIALS, FINISHES server prooucrs 


FF) ELECTRONIC TIMER 





le an 
n siz FF) Capable of providing extremely accurate automatic timing control for 
draulic virtually any requirement where cycling or sequencing must be controlled in 
dan seconds or fractions of seconds, this unit utilizes the electronic timing principle 
h. for trouble-free operation. Selector knob permits rapid adjustment of timing 
; control, ranging from 1/30 sec. to 2 min. Available for 110 or 220 volts, any 
oe commercial frequency. Weltronic Corp., 3080 E. Outer Drive, Detroit, Mich. 
aces 
aie GG) Starter switch for use with 100 watt fluorescent lamps. A larger actual 
Mich area of the metallic contacts minimizes the possibility of failure due to the 
contacts wearing out. Superior mixture of inert gases allows for a greater 
din a variation in the starting voltage, without affecting the efficiency of the 
devics starting operation. Listed as standard by Underwriters’ Laboratories, Inc. 
auto Sheldon Electric Co., 76 Coit St., Irvington, N. J. 
enance 
‘signed HH) New type of V-belt driver sheave suitable for applications where quick 
; up to mounting of sheave to shaft and dismounting from shaft are desirable, such 
aswood as fans, blowers, machine tools, etc., where speed ratios must be changed to 
meet varying conditions. Each unit consists of a longitudinally-split hub 
clamped to the shaft by means of a cap screw in its flange and securely fastened 
of high by a standard keyway, and a V-grooved rim taper-fitted to the hub and 
nclosed fastened with three draw bolts. Worthington Pump and Machinery Corp., 
ible for Harrison, N. J. 
ytation ? ee : ‘ . : 
ly oper II) Package unit containing electrical and mechanical devices, mounting 
i slight brackets, wiring assemblies, cord sets, etc., to meet individual product require- 
haft o1 ments and offer complete assembly facilities. Obtainable to any specifications on . 
ration and particularly planned for counting, weighing and dispensing machines, (GG) LAME 
: as well as automatic controls for production equipment and general controls STARTER 
of electronic circuits. Devised to minimize assembly difficulties, the parts of 
apacity the packaged unit may be installed with simple tools at minimum costs. 
ck and R-B-M Mfg. Co., Div. of Essex Wire Corp., Logansport, Ind. 
_—— COATING LACQUER for protecting metal surfaces of natural or plated 
Late te finishes. Colorless, it dries quickly to a high Juster and offers outstanding 
» single adhesion, flexibility and abrasion-resistance qualities. Provides excellent 
te the resistance to sulphur dioxide, sunlight, moisture, oil, grease, gasoline and 


chemical fumes. Does not require addition of a thinner. Michigan Chrome 
and Chemical Co., 6340 E. Jefferson, Detroit, Mich. 


ee IMPROVED PHENOL-FORMALDEHYDE synthetic resin-base varnish 
, ities which polymerizes upon baking to an infusible, insoluble state. An internally 
drying varnish, it solidifies throughout. A new formulation has produced 


{esistor 







p Bean improvements in speed of cure, and flexibility adequate to withstand all 

I load, internal stresses due to thermal expansion and contraction of windings. It 

ae Mi resists vibration and possesses unusual retention of insulating strength at 

>) volts high temperatures. Irvington Varnish & Insulator Co., Irvington, N. J. (HH) 

ly low \LL-METAL MERCURY SWITCH with a capacity of 4 amp. at 24 volts DETACHABLE 
to 4 amp. at 6 volts for use wherever infrequent operation of a low-watt SHEAVE 

es circuit is desired. Durable and dependable, it operates on a tilt of 20 deg. or \ 


more. Mounted in a small holder with screw stakes for terminal connection, 
this assembly is attached to door, lid or other movable member, the move- 
ment actuating the switch. Durakool, Inc., 1010 N. Main St., Elkhart, Ind. 


1e other 
te each 
front of 


RIM CLAMP SCREW 


‘or they RUBBER CORD for use where service conditions are severe features a new 
ises the construction which adds to its flexibility and durability. Bias cotton wrap 
nercury placed directly over the cord and vulcanized into the inner surface of the 
| safety rubber jacket supplies an anti-friction surface between the jacket and the 


stic and 


ll. 


rubber-insulated conductors. The jacket is made of a mold-cured rubber 
compound containing 60 per cent pure rubber and reinforced with a twine 
braid for extra strength. General Electric Co., Bridgeport, Conn. 


TWO IMPROVED ALUMINUM FINISHES—one a baking and the other 
an air-drying synthetic—produce coatings closely resembling a dull chrome 
plated finish. Smooth and extremely durable, they have excellent adhesion 
and weather-resisting qualities. On long standing they retain to a high degree 
their original color and leading properties and as they are non-settling, only 
normal stirring is required before use. While both are intended for spray 
application, the baking synthetic has outstanding flow and dipping qualities 
which leave the surface free from sags, runs or drips. This coating should be 
baked for 45 min. at 325 deg. F. Stanley Chemical Co., East Berlin, Conn. 


ELECTRICAL PORCELAIN having dielectric strength equal to that of 
wet process porcelain with mechanical strength about 10 per cent greater 
under tension and cantilever loads. It is impervious to moisture and has the 
same resistance to heat shock as other types of porcelain. Dimensions can be 
held accurate within 144 per cent, particularly adaptable for intricately 
shaped pieces. For a given dielectric strength a part can be made about a 
third the size of the equivalent dry process piece; for the same mechanical 
Strength size reduction varies from about 10 to 30 per cent, depending on 
the load carried. Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
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EAT losses in many electrically-energized prod- 
H ucts are relatively high yet, by proper consider- 
ation of the problem of heat conservation, they 

can be materially reduced. Careful designing of heat 
generating elements* and of the means by which the heat 
is transmitted** may produce a good degree of efficiency 
of the product as a whole, but this is not enough. To 
the factors of generation and transmission must be added 





Electrical energy wasted by less- 
than-adequately-engineered prod- 
ucts in which heat is usefully devel- 
oped, is a loss indeed to all con- 
cerned. But to efficiently put as 
much as possible of this energy to 
work calls for detailed and critical 
attention to heating unit design, 
transmitting media and insulating 
methods and materials. 





the factor of conservation, the neglect of which may 
often be responsible for greater heat losses than any 
inefficiencies of both of the other factors combined. 

To a degree, the transmission of heat is analogous to 
that of electrical energy in that heat units are effec- 


* See ‘Practical Heating Element Design,” ELectricaL MANu- 
FACTURING, May 1940. 

** See, “With Efficient Heat Transfer Many Products Are 
Improved,” October 1940. 


Pat More Of The Heat 


tively transmitted by certain materials but inhibited by 
others. The thermal and electrical coefficients of any 
material are usually similar although not identical. How- 
ever, as a general statement, any material which is a good 
electrical conductor is likely to be a good conductor of 
heat while a material possessing good electrical insulating 
properties is usually a good thermal insulator also. 

From the point of generation to that of application, 
heat may be transmitted by three principal methods; (a) 
radiation, (b) conduction and (c) convection, some- 
times usefully supplemented by reflection, which often 
serves to step up the total efficiency and may manifest 
itself in any one of the three primaries. Thus these may 
be encountered in various combinations. 

Although different appliances are designed to make 
primary use of one, or possibly two, of these methods of 
transmission, a certain amount of heat is generally trans- 
mitted by all three, the secondary transmission being 
available to supplement the primary while, in other cases, 
heat transmitted by a secondary method represents loss 
or reduction in efficiency. Conservation therefore depends 
upon a design and construction which, in so far as pos- 
sible, concentrates all of the heat at the point at which 
it is to be used and also prevents the escape of any heat 
into the surrounding air or to any part of the product at 
which heat is not required. 

A graphic analysis of the various paths of heat trans- 
mission that may occur in any device will quickly point 
out to the engineer-designer where heat losses may arise 
and suggest opportunities to introduce elements to prevent 
such losses by suitable conservation methods—in other 
words, to increase the thermal efficiency of the product. 
A few examples of such analyses are shown in the accom- 
panying sketches. 


HEAT TRANSFER AND CONSERVATION IN ELECTRICALLY HEATED PRODUCTS 


Heat transferred by: | 


a Heat conserved by: 


Primarily Secondarily 
| Conductive metals 


Conduction ccepper hens 


Typical products 
Curling irons 
Soldering irons 


Branding irons 
Cartridge units 





Radiation . soli 


Heat concentration Cautery instruments Solder pots 
Reflecting surfaces Cigar lighters Toasters 
Bright exterior finish Broilers Stills 
C ti Porcelain bases Milk warmers Tea kettles 
eee Reflecting pans Open-coil plates Tea urns 


| 


Ww all insulation 








Conductive metals 


~ Bright exterior finish 


Water heaters 


Ironing machines 
Sandwich toasters 


Radiant heaters 
Corn poppers 
| Embossing blocks 

















| Radiation | Insulating elements Flat irons Smoothing irons 

Reflecting surfaces | Grills Waflle irons 

Conduction a Conductive metals Enclosed-coil plates Percolators 
C . Porcelain bases Glue pots Pitch kettles 

onvection =| Reflectors Impregnating tanks Sterilizers 
| Wall insulation Melting pots Strip heaters 
7. ~ | Heat-directing fans | Clothes dryers Hange ovens 
Radiati Reflecting surfaces Coffee cookers Ribbon grids 
tadiation | Ventilation Convection heaters Roasters 


C ; | Wall insulation 
(PE RIER lnnnc  — 
| Battle plate 

| 


Insulating covers 
Ventilation 
Wall insulation 


Conduction | 


Industrial ovens 
| Chafing dishes 


Space heaters 
Metal furnaces 








Corn poppers Oil tanks 
Immersion heaters Sterilizers 
Kilns Water tanks 
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To Work 


Cast Iron, bright polished 
Silver Leaf on Glass 
Ordinary Glass 
Water 
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Any device that develops heat 
also radiates the same yet the 
appliances which are designed to 


are but few as the other methods 
of heat transmission are usually 
involved at least to a secondary 
degree. A number of appliances 
combine radiated and convected 
heat and are referred to as radiant convection types. 
Transmission of heat by radiation follows, in a gen- 
eral way, the same laws that govern the transmission of 
light. Radiated heat, unless obstructed or reflected, is 
emitted equally in all directions in straight lines from the 
source of generation. Likewise, the amount of heat 
reaching a given surface or point varies inversely with 
the square of the distance from the source of generation. 
Both of these principles can be applied only in an approxi- 
mate manner since any heat source is of appreciable ex- 
tension instead of forming a true point source. The con- 
sideration of the heating unit as a point source will how- 


HEAT REFLECTING AND ABSORBING 
PROPERTIES OF VARIOUS MATERIALS 





















REFLECTING | “ABSORBING. 
MATERIAL POWER POWER 
Silver, polished bright 97 3 
Brass, polished bright 93 7 
Copper, varnished 80, 14 
Steel, polished 83 17 
Zinc, polished “81 19 
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ever provide a fairly accurate guide to the extent of dis- 
tribution. Since the principle of equal radiation in all 
directions would result in an equal heating of the sur- 
rounding air at all points around the unit, it is usual 
practice to mount this unit in relation to a reflector by 
which such rays of heat as are emitted in any direction 
other than that toward which the heat is to be applied 
will be redirected in the desired direction. Here again 
the analogy with light is apparent since the reflector con- 
centrates the heat in a manner similar to the reflector 
placed behind a light source. The law of light reflection 
also applies to heat reflection in that the angle of reflection 
is equal to the angle of incidence. 

If it is desired to direct the heat in the form of a 
straight beam, a parabolic reflector is employed although 
the accuracy of such application is effected by the fact 
that the heat unit does not constitute a true point source. 
Reflectors of various shapes may be used to distribute 
the heat over a wider area but here, as with practically 
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CONDUCTION CONVECTION 


Three Fundamental Types of Heat Transfer 


all types of heating devices, there is a greater or less 
amount of heat distributed by other methods than that 
of radiation. 

The material of any reflector will absorb a certain 
amount of the heat which is radiated to it and will also 
transmit heat, by conduction, through the material of 
which the reflector is composed. Conservation therefore 
dictates that the reflector shall be of a shape to best 
direct the heat in the desired direction and to deflect it 
from traveling in any other direction. The reflector, 
when radiant heat alone is concerned, should be of a 
high reflecting quality and possessed of a low coefficient 
of absorption. Thus, a reflector of brightly polished 
brass would, theoretically, reflect 93 per cent of the heat 
reaching it and absorb but 7 per cent. Actually the 
amount of reflection would doubtless be considerably less 
since any deviation of curvature of the reflector from the 
designed surface would misdirect some of the heat. There 
would also be a loss due to the transmission of heat by 
conduction through the material of the reflector and this 
heat would be dissipated into the air. Were the reflector 
made of unpolished brass, the loss by conduction would 
be much higher since unpolished brass is a fairly good 
conductor of heat and this emphasizes the necessity of a 
polished surface when any material is employed for heat 
reflection. Furthermore, if reflection of heat from any 
wall surface is under consideration, such surface should 
be of glossy white finish since white is the best, and black 
the poorest, heat reflector. In addition to a secondary 
loss by convection there will also be an amount of heat 
transmitted by convection as the heat sent out by a radiant 
heater warms the surrounding air and thus sets up con- 
vection currents. This convected heat does not constitute 
a loss where the heater is employed for room heating but 
rather increases the total amount of heat delivered. 

Soldering irons depend upon both radiation and con- 
duction in that their heads are heated by enclosed units 
from which heat is transferred to the solder to be melted 
by both methods. There is also an amount of heat con- 
vected but, as this passes into the air without doing useful 
work, it must be considered lost. Due to its high thermal 
conducting property, the heads of such irons are generally 
made of copper although the name “‘irons”’ indicates that 
they were at one time actually made of iron which has a 
far lower thermal coefficient than copper. Waste of heat 
is conserved by making the heads of sufficient weight and 
thermal capacity to prevent too fast cooling which is the 
natural result of over rapid convection. 

The conventional toaster of the open type is a well- 
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known form of heating device which operates primarily 
by direct radiation from the heater ribbons or wires to 
the slices of bread. 


There is of course an amount of 
convection from the top and sides as well as conduction 
through the sides to the surrounding air. All of the heat 
transmitted by these two latter methods constitutes a loss 
of efficiency and offers opportunity for conservation as 
will be cited later. 

As the heat is applied to flat surfaces, the heating wire 
or ribbon is wound on a broad mica supporting frame and 
loss from the ends is reduced by making the ends of the 
coils very narrow. On the whole, toasters of the open 
type are of rather low efficiency which has been somewhat 
improved by the enclosed construction and insulation of 
the sides but, since the top is open, the loss by convection 
may be very considerable. 

The open-coil type of heating plate, as those used in 
ranges, combines heating by both radiation and convec- 
tion. Such plates are placed below the utensils to be 
heated as all possible heat should by transmitted upward. 
As radiated heat is emitted in all directions, only that 
which is transmitted upward is of use unless provision is 
made for its conservation. ‘This is accomplished by the 
use of baffle plates which reflect downward flowing heat 
upward. The porcelain forms in which the heating wire 
is held also act as excellent heat reflectors and aid in the 
conservation. Porcelain also is a good heat insulator 
and, as it becomes heated, convection currents arise which 
combine with the radiated heat and thus increase the 
total efficiency of the plate. 


CLOSE CONTACTS FOR CONDUCTION 


ONDUCTION is the passage of heat through 

various materials or from one element to another 
with which it may be in contact. The efficiency of both 
internal and external conduction, and therefore the inci- 
dental conservation, is attained by the use of materials 
which are good thermal conductors. Other than silver, 
the cost of which makes its use prohibitive for most com- 
mercial applications, copper has the highest conductivity 
and is therefore used to a great extent wherever practical. 
Aluminum, although ranking below copper as a thermal 
conductor, is used in products where light weight is desir- 
able while cast iron, which has a thermal conductivity 
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HEATER UNIT 


| EAT distribution and conservation in some 
- typical products. Range plates of the (A') 
open and (A*) closed forms. In the latter heat 
is conducted from the heating wires through the 
casing. B—Space heater. Any heat which 
passes by conduction through the baffle plate 
and air space to the wall is wasted. C—Hot 
water tank. D—Industrial liquid-heating tank. 
Heat from the strip heater passes through the 
bottom of the tank by conduction. E—Coffee 
maker. Heat passes through the glass bottom 
of the bowl by conduction. F—Range oven. 
Heat passes through the partition between 
upper and lower zones by conduction. 





but little over 10 per cent of that of copper, is used 
under conditions where a considerable mass or weight is 
needed for the retention of the heat. 

Conduction heating is employed in cases where the 
heating element may be placed in direct contact with the 
object to be heated as in the ordinary pressing iron. No 
design for the conduction of heat is wholly efficient since 
some of the heat is transmitted to parts of the iron other 
than its face and from these surfaces passes out into the 
air by convection. 

Prevention of heat losses, and consequently conserva- 
tion, when heat is transferred from one part to another 
by conduction is dependent not only upon the character 
of the materials but also on the area of the surface of the 
parts in contact. In a range plate using enclosed heater 
coils higher efficiency is secured if the coils are composed 
of a comparatively large number of turns than if a single 
turn of large heating wire is used. Also the area of con- 
tact may be considerably increased by flattening the 
sheath of the coils on the top where they contact the 
utensil being heated. 

When heating units of the cartridge type are embedded 
in metal, the conduction of the block in which they are 
placed is inversely proportional to the thickness of the 
metal above the unit. Conservation therefore dictates 
that the unit be placed as closely as practical to the 
surface of the block heated. Once again, a logical but 
not always followed procedure. 

Conduction is used in the type of toaster known as the 
sandwich toaster in which the bread is placed between 
two heated plates. Although there will be some leakage 
of heat between the plates, the efficiency is higher than 
can be expected from the open type but there will be 
some heat leakage from the space between the upper and 
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Insulation of the outer surface of the 
plates will conserve an amount of heat that would other- 
wise be dissipated by convection. 


lower halves. 


HEN either air, gas or liquid is heated, there is a 

tendency for the heat to rise and the flow of heat 
thus established constitutes convection currents. In stag- 
nant air these currents are comparatively limited but may 
be materially increased, and the distribution of heat con- 
served, by a regulated amount of ventilation which pro- 
vides air currents in the direction of distribution. Care 
however should be taken to avoid a too great amount of 
ventilation which would act to cool off the heat-generat- 
ing element and thus defeat the purpose desired. On the 
other hand the provision of an enclosed pocket of “‘dead”’ 
air around any space being heated will greatly lessen 
convection losses and prove a valuable adjunct to con- 
servation and economies. 

Space heaters for room and oven heating are most 
familiar examples of heating by convection. Here heat 
conservation may be accomplished by reflection by plac- 
ing a reflecting plate behind the heating element so that 
the heat escaping from the element in the direction of a 
wall upon which it is mounted will be thrown back into 
the room or chamber which is being heated. When such 
a baffle plate is employed, further conservation is attained 
by mounting the plate at a short distance from the wall 
so as to provide a dead air space. Otherwise, heat reach- 
ing the plate will pass through the same by conduction 
and, also by conduction, will pass through the wall and 
escape as waste. 

Conservation by auxiliary ventilation is increased in 
some types of room or space heaters by the use of a 
motor-driven fan by which the heat generated by the 
units is forced out into the room. Such a design of 
heater overcomes the tendency of the heat to “‘leak’’ out 
behind the heater and thus allow escape into the walls. 
The use of baffle plates provides for a circulation of 
cooled air from the back of the fan. 

In industrial use, one of the prominent applications of 
convection distribution is in heating bake ovens, drying 
chambers and furnaces. It is general practice to place 
strip heaters along the sides and at the bottom of the 
chamber’s walls so as to obtain as even a distribution of 
heat as possible. This is improved by adequate ventila- 
tion. In the design of furnaces and other types of heat- 
ing chambers, much attention has been paid to heat con- 
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Brick walls are good 


servation by wall insulation.* 


thermal conductors for which reason its use for furnaces 
and large ovens has largely been abandoned in favor 
of steel walls which may be more readily insulated. Not 
only does the use of double walls provide an insulating 
air space but its effectiveness is further increased by fill- 
ing the space with any of the heat insulating materials 
provided for the purpose. 

The ovens of ranges furnish a common illustration of 
the conservation of convected heat. Practically all such 
range ovens have the double wall which is insulated by a 
type of mineral wool, such as asbestos, which is packed 
between the inner and outer panels. This breaks up the 
space into a myriad of small dead air cells and provides 
most effective protection against the transmission of heat 
from the inner to the outer wall. 

In smaller heating devices, such as laboratory retorts, 
glue pots and melting pots, powdered magnesia or silica 
is closely tamped into the wall spaces and is highly effec- 
tive as a method of heat conservation. 

In liquid heaters employing immersion units the heat 
is transferred from the heating unit by convection cur- 
rents which are set up in the liquid and, as this convec- 
tion is always upward, the location of the unit at or near 
the bottom of the container is dictated. Such liquid 
containers, whether in the form of square or round tanks, 
should also be constructed to prevent the escape of heat 
by a double wall insulation or, as in the case of hot-water 
tanks, by a wrapping of magnesia or asbestos material in 
a manner similar to that in which steam pipes are pro- 
tected. When strip heaters are used they are installed 
on the bottom of the tank where they are attached. 

Small household devices are usually designed to con- 
serve heat by the use of reflecting surfaces around and 
beneath the heating unit and by construction with mate- 
rials which are in themselves good heat insulators. In 
the construction of such devices, consideration must be 
given to the fact that heat transmission may be by two or 
all three methods and the escape of waste heat by all of 
the methods of transmission must be guarded against. 

Percolators and coffee makers very generally have 
the heating element incorporated in a base upon which 


(Continued on p. 78) 


* See, “Heat Insulation for the Electrical Product,” September 


1938. 





For Rapid Reproduction 


Of Engineering Drawings 





Essential aids to the planning and 
designing of electrically-energized 
products are those various forms of 
tracing media, sensitized papers, 
cloths and foils which are used in 
producing blue prints, white prints, 
transparent duplicates, etc., of en- 
gineering drawings. Equally impor- 
tant are the various machines which 
are available for the rapid exposure 
and development of these materials. 
Here is an up-to-the-minute review 
of recent progress in the field. 





space and materials, which are required in the 

reproduction of engineering drawings, plans and 
specifications of electrically energized products, can be 
effected in many drafting rooms by the use of up-to-date 
blue print machines, black and white print machines, 
vacuum printers, developers and similar equipment. These 
machines are designed in many sizes, capacities and 
printing speeds to meet not only those requirements which 
call for quantity production of prints but also those where 
only occasional prints are needed. 


(Caer and mater savings in the time, labor, 


Closely allied with this equipment are those various 
materials which are used in reproduction processes. These 
include tracing papers and cloths, used for making trans- 


\ C.F. Pease 





parent pencil or ink copies of original drawings; sensi- 
tized papers, used for making blue, black, brown or 
maroon prints; and various types of sensitized cloths, 
papers and foils, used for making transparent duplicates 
of tracings and original drawings. 


RACING papers are available in various degrees of 
transparency and thickness necessary to meet the 
requirements for all types of blue printing and black and 
white printing equipment. The thinnest papers naturally 
are the most transparent while the heavier weight papers 
possess more strength and better erasing qualities. In 
order to combine both these properties—erasing quali- 
ties and transparency—some papers, known as ‘‘Vel- 
lums,”” are oil-treated while other types are treated with 
a non-oxidizing, synthetic material which acts as the 
transparentizing agent. The rag content of tracing 
papers ranges from 100 per cent down to zero. Papers 
containing a high percentage of clean, white rags have 
good erasing qualities and high folding strength, and can 
withstand a considerable amount of handling. Such 
papers also have good aging properties and are resistant 
to discoloration. 
Tracing cloths are classed according to whether they 
are used for ink or for pencil work. Ink cloths have a 


() PERATING at printing speeds up to 24 ft. per 
min., this combination blue printing, washing 
and drying machine (A) can handle prints up to 
54 in. wide. Three-speed control of arc-lamps allows 
operation at 10, 15 or 20 amp. Dryer consists of five 
8 in. aluminum drying drums heated either with gas 
or electricity. Utilizing a 55 watt mercury-vapor 
quartz lamp, this white print machine (B) operates 
at from 12 to 15 ft. per min. Return is designed so 
that tracing enters return tray on top of print in 
exactly the same way as inserted. Foot-pedal 
operates automatic clutch which releases feed roller 
for adjusting or removing tracing. 


4 





Charles Bruning 


ELECTRICAL MANUFACTURING 





Jam 


cale 
For 
ach: 
mas 


the 


Met 
met 


ING 


Recording an epech-making achievement in chemical engineering 


January 21st, 1941, will remain an historic date on the 


calendar of chemical engineering progress. 


For on that day, at Freeport, Texas, a truly epoch-making 
achievement was accomplished—the first production of 
Magnesium metal extracted in commercial quantities from 
the waters of the sea. 


Metal from sea water —magnesium — lightest of all structural 
metals in common use. 


This achievement is the fruition of Dow’s 25 years of expe- 
ience in the continuous development of magnesium metal 
production. For at Midland, in 1915, Dow began extracting 
Magnesium from Michigan brine by its own processes. 


juarter century of effort in developing uses and applications 


for DOWMETAL* (Dow’s name for its Magnesium Alloys )— 
creating demand that has permitted a progressive lowering 
of price—has made magnesium metal indispensable to 
American industry. 


Now demand is suddenly increased enormously by the 
requirements of the security program. For magnesium is 
essential to airplane construction; vital to national defense. 


The successful produc- 
tion of this important 
metal from sea water 
marks an epoch —the 
beginning of a new 
era in the production 
of metals. 


*Trade Mark Reg. U. S. Pat. Off 


Pei | eae 3 eI 





{E DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN LIGHTEST OF ALL STRUCTURAL METALS 



















Frederick Post 


highly glazed surface on one side and a dull finish on 
the other. The surface is usually of such character as 
to allow free use of drawing ink without penetration to 
the base fabric, after a single application of talc, Fuller’s 
Earth or a similar abrading substance. Pencil cloths 
have one side sufficiently dull and rough to present a 
suitable tooth for pencil work. Ink may also be used 
on cloths of this type although their primary purpose is 
for pencil work. High quality tracing cloths have good 
transparency, are uniform in texture, and are free from 
pin holes, stains and similar imperfections. 

Blue print papers, used for duplicating original draw- 
ings, are available in numerous weights and thicknesses 
and with as many as seven printing speeds, in order to 
assure good prints in either new or old style equipment. 
The heavier and thicker papers are more durable and 
can withstand more handling in the shop and field than 
the lighter types although the latter have advantages 
where lightness and thinness are desired, as in filing, 
mailing, etc. The correct printing speed of the blue 
print paper to be used for a specific application is largely 
determined by such factors as the type of blue-printing 
machine available, the power of its lamps, the type of 
electric current, the type, condition and transparency of 
the original tracings and the production requirements. 
Manufacturers generally advise the use of a paper with 
as slow a printing speed as practical since, as a rule, the 
slower the printing speed, the wider the printing range 
and the richer and deeper the blue. 

Many types of blue print machines are available to 
meet a wide range of production requirements. One 
machine, furnished to handle either 42 in. or 54 in. 
prints, is combined with a washer and dryer to form a 
single unit which operates at speeds up to 24 ft. per 
min. In the printing section, the sensitized paper and 
tracings slide over a semi-cylindrical segment of polished 
glass which lies parallel to the width of the machine 
and gives 243, in. of uninterrupted exposure area. Uni- 
form light emission is furnished by arc-lamps which are 
designed to burn for 45 min. without interruption and 
to resume instantaneously after a break occurs. A 
3-speed control unit allows the lamps to be operated at 
10, 15 or 20 amp. as desired. This does away with 
frequent dryer heat changes, since the mechanical oper- 
ating speed of the complete unit can remain the same 
while the lamp amperage is varied. 








XO produce prints from fine line drawings or 


from old and worn tracings, this vacuum 


print frame affords extremely close contact. Four 
5 amp. arc-lamps are arranged to travel over 


entire printing surface. 


Following exposure, the prints enter a free-flowing 
water tank in the washing and drying unit where they 
float just beneath the surface without tension and free 
Spray tubes continuously feed the tank, 
and this motion floats the unreduced chemicals and excess 
developer off the surface of the paper and drops them 
to the bottom of the tank, thus eliminating bleeding. 
After the first wash, the prints go through an applicator 
system. For negative work, the paper is immersed in a 
hypo bath where it is completely saturated. For mak- 
ing blue prints, the paper is lifted clear of the hypo 
tank and into contact with an applicator roll which evenly 
applies the correct amount of potash upon the exposed 
side of the paper only. Changeover from blue prints 
to negatives, or vice versa, requires little time. 

Five 8 in. aluminum drums which can be heated 
either by gas or electricity provide gradual drying at low 
heat and allow the paper to regain its original dimen- 
sions almost completely. The heat is regulated so that 
the principal drying is accomplished by the third or 
fourth drum, the last drum serving practically to calender 
the prints. 


from wrinkles. 


FOR MAKING OCCASIONAL PRINTS 


NOTHER type of blue print machine, designed 
for small production requirements, has a capacity 
of 250 sq. ft. per hr. The light source consists of a 
single, mercury-vapor tube enclosed within a revolving 
glass cylinder which gives effective exposure for 210 
deg. of its circumference. Operation is obtained by a 
continuous feed belt which is held in alignment by an 
automatic control. Small sheets of any size or continu- 
ous rolls up to 42 in. width can be printed at speeds 
ranging from 3 to 24 in. per min. This unit has an 
overall length of 68 in.; is 20 in. wide, 16 in. high. 


Various types of vacuum printing frames are avail- 


ESIGNED to han- 
dle prints up to 
30 by 40 in., this 
vacuum printing ma- 
chine is constructed in 
two sections. Upper 
half contains _ light 
source, panel board 
and printing top, while 
lower half contains 
vacuum pump and 
storage drawers. 





Newton Machine Works 
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TURING 


What’s in this picture? 
A water jacket for a radio broadcasting tube. 


Yes — and a hint for the future. 


Specifications called for a seamless, one-piece pure 
copper shell, free from imperfections, with metal 
oxygen-free. Dimensions: length, 1514”; diameter, 314’’; 
diameter across hollow flanged section, 634'’; average 
wall thickness, .125’. 

An exacting job. But only one among the many 
thousands of problems in metal — parts or assemblies 
— that illustrate the versatility and scope of Scovill’s 
contract manufacturing service to industry. A service 
summed up in this equation: 


BRAINS + METALS + MACHINES = IDEAS IN METAL 
engineered and produced in economical mass 


production 







FROM THE METALS OF TODAY 


SCOVILL MASTERS METALS... 
TO HELP DEFEND THE AMERICA OF TODAY 
-.- BUILD THE AMERICA OF TOMORROW 
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SHAPES OF THINGS TO COME 


Whatever your industry, whatever your plans may 
be, you can depend on Scovill’s continuing ability to 
produce parts and assemblies in metal with efficiency 
and economy. 

Prepare now to build the America of tomorrow by 
familiarizing yourself with Scovill’s varied contribu- 
tions to industry. Send for free booklet, “Scovill 
Products,” addressing 65 Mill Street, Waterbury, Conn. 


SCOVILL...MASTERS OF METAL 


Brass, bronze and nickel silver mill products — con- 
denser tubes. Metal parts and products made to order 
in quantity from brass, steel, and other base metals. 

Scovill, for many years a source of supply for the U.S. 
Government, is cooperating in every way to forward 
defense plans. Our customers will realize that delays in 
our deliveries are sometimes unavoidable and part of 
the price paid for national defense. 


Ccovill 


MANUFACTURING COMPANY 
WATERBURY, CONN. 



















Toronto, Ontario. 















Boston, Providence, New York, 
Philadelphia, Syracuse, Pittsburgh, 
Detroit, Chicago, Cincinnati, 

San Francisco, Los Angeles. 


IN CANADA : 334 King Street, East, 


able which answer the requirements of extremely close 
contact between the tracing and sensitized paper, as 
where fine line drawings are to be reproduced, or where 
old and worn tracings are used. In one frame, which 
is made of thoroughly seasoned hardwood, close con- 
tact is produced by inserting the tracing and paper be- 
tween a heavy rubber blanket and a glass plate and then 
exhausting the air by means of a pump. This frame is 
mounted on a rigid iron base and can be firmly clamped 
in any desired position, either horizontal or vertical, for 
loading or for exposure. Another vacuum frame, meas- 
uring 56 x 120 in., is supported horizontally on an 
angle-iron frame work. Two rails, which are supported 
above the frame work, provide a track parallel to the 
surface of the vacuum frame. Four 25 amp. arc-lights 
travel along this track on rollers, to provide light over 
the entire printing surface. 

A vacuum-type printing machine, designed to handle 
prints up to 30 by 40 in., is available in a cabinet 
approximately 4 ft. long, 3 ft. wide and 3 ft. high. This 
unit is equipped with a 1/5 hp., vacuum pump and an 
automatic electric timer. It also has an instrument board, 
designed to fold into the cabinet when not in use, which 
concentrates all controls in one convenient location so 
that the vacuum pump gauge and the vacuum pump 
switch are readily accessible. The latter, when thrown 
to the “‘off’’ position automatically releases the air. Two 
sets of lights are provided. One set of white lights are 
used for making positive prints and one set of yellow 
lights for making negatives. The automatic timer may 
be set for any predetermined exposure in seconds, while 
longer exposures require an auxiliary manual control. 

This machine is constructed in two sections which per- 
mits easy handling through doorways and passages. The 
upper section contains the light source, panel board and 
printing top, while the lower section contains the vacuum 
pump, a drawer for storage of unexposed paper, and a 
special compartment for chemical supplies. 

White print paper is designed to produce dark lines 
on a white background without the use of negatives. The 
printing process requires only exposure and development, 
with no water wash or drying required. White prints, 
even in strong sunlight, produce little or no fading. They 
are easily read, and corrections and notations can be 
readily made on them with an ordinary lead pencil. 
They are also easily colored with crayons, ink or water 


| ESIGNED to 

operate in 
conjunction with 
a white print ma- 
chine, this devel- 
»per has a vacuum 
separator roll for 
separating trac- 
ings from exposed 
prints, allowing 
prints to pass 
automatically to 
developing and 
drying sections. 


Charles Bruning 


| ESIGNED to operate at 220 volts ac. or 

de., this blue printing machine can 
handle prints up to 42 in. wide. Operating 
speeds range from 5 in. to 6 ft. per min. 


colors. Since no shrinkage takes place during the de- 
veloping process, white print papers are supplied in cut 
sheets which conform to the standard sizes in which 
tracing cloths and papers are ordinarily furnished, thus 
eliminating the time and labor required for trimming. 


SEVERAL COLORS ARE AVAILABLE 


ARIOUS sensitized coatings are used on _ these 

papers so that in addition to black lines, it is also 
possible to produce prints having maroon, blue or sepia 
lines on a white background. Some papers employ a 
single compound and use various developing agents to 
produce the different colors, while others are sensitized 
with a different compound for each color and employ 
a single developing agent. One class of papers in the 
latter group, for example, are sensitized with a coating 
which forms a light-fast and wash-fast dye in the pres- 
ence of dry ammonia vapors, the color depending on 
the composition of the coating. 

White prints can be made on any blue print equip- 
ment or on one of the various types of machines, built 
especially for the production of white prints, which are 
available. In one printer, which is designed to handle 
either cut sheets or roll stock, a mercury vapor quartz 
lamp, having an operating life of 1000 hr., is employed 
as the light source. This lamp is contained within a 
12 in. diam. revolving glass cylinder and gives uniform 
light distribution over the entire printing surface. Con- 
tact is provided by bands, 2 in. wide and positively 
guided to eliminate side travel. The cylinder and banks 
revolve together at the same speed, carrying the tracing 
and print around the light in close contact and without 
slippage. Removal is accomplished by spring plates 
which also serve to keep the cylinder polished and clean. 

A built-in variable speed transmission which is driven 
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WESTINGHOUSE COMBINATION LINESTARTER 


GIVES YOU ALL 
FOUR IN ONE UNIT 


@ MAGNETIC MOTOR STARTER 

@ MANUAL MOTOR-CIRCUIT SWITCH 
@ MOTOR OVERLOAD PROTECTION 
@ NOFUZE CIRCUIT PROTECTION 


Here’s everything you need for the motor 
circuit in one compact, easily installed unit. 
You save wiring, installation time, space. 

Available in dust-tight, watertight or ex- 


plosion-resisting enclosure. Push button 
built-in or mounted separately. 


NOFUZE CIRCUIT BREAKER 
Eliminates conventional fuse equipment. 
Acts as manual disconnect switch in “Off” 
position. Bi-metal gives positive protection 
against short circuits and severe overloads. 

“‘De-ion” principle quenches arcs in- 
stantly and saves contacts. Impossible to 
hold closed on short circuit. Positive indi- 
cation of circuit condition. Nothing to renew 
or replace when restoring service. 

“DE-ION” LINESTARTER 
Starts, stops and protects the motor. 
Provides across-the-line magnetic starting. 
Gives full protection against overload and 
under-voltage. 

Operation by push button, float or pres- 
sure switch. ‘‘De-ion’’ quenchers protect 
contacts. Bi-metal gives accurate, unvary- 
ing overload protection. Vertical magnet 
operation speeds contact opening and pre- 
vents accidental operation. 
WESTINGHOUSE ELECTRIC & MFG. CO. 


EAST PITTSBURGH, PA. 
j-21144 
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MOTORS AND CONTROL 















YOMBINING 

A the exposing 
and developing 
functions within a 
single unit, this 
white print machine 
accommodates ma- 
terials up to 42 in. 
wide. Printing 
speeds range up to 
56 in. per min. and 
developing speeds 
up to 30 in. per 

min. 


Ozalid Products 


by a constant speed motor and controlled by a knob at 
the front of the machine, gives positive speed changes. 
A speed indicator dial, located just above the control 
knob, registers from 0 to 25 ft. per min. Another knob 
is used to regulate the lamp wattage which can be re- 
duced to about 50 per cent of its normal value where 
less exposure is required. The mercury lamp and glass 
cylinder are cooled by a combination suction and blower 
which is designed to exhaust the hot air away from the 
operator's position. 

Where it is desired to make the exposure and develop- 
ment of white prints a continuous process, a developing 
unit is available for use in combination with the above 
printer. This machine which is driven by the printer 
and is synchronized to operate at the same speeds, con- 
sists of a vacuum separator roll, a water roll for apply- 
ing the developing solution evenly over the print area, 
and a series of bands which carry the developed prints 
through the drying section. In operation, the vacuum 


with an adjustable light shade which allows the operator 
to vary the amount of exposure without change of print- 
ing speed. Uniform cooling of the lamp is provided by 
a two-stage blower and a specially designed air duct. 

In the developer section, the print is inserted face down 
under an endless rubber belt which travels over the curved 
perforated surface of a developing tank. A solution of 
aqua ammonia is automatically fed by drops into an 
evaporating tray located in the lower part of this tank. 
Just above the tray, there is a bar heater which draws 
212 watts during operation. ‘This heater vaporizes the 
ammonia solution and causes dry ammonia vapors to rise 
to the top of the tank and develop the print as the rubber 
belt conveys it over the perforations, in the tank top. The 
rubber belt tends to seal the perforations, thus preventing 
the escape of ammonia vapors from the machine. Fumes 
from emerging prints and from small leakages are carried 
off by a sirocco suction fan which is mounted on the 
shaft of the drive motor. A four-inch vent leading from 
the blower housing carries these fumes to the outside 
atmosphere. 

Where white prints are required in the field, a port- 
able machine is available for reproducing engineering 
drawings within the limits of 12 by 18 in. This unit 
consists of an exposure section and a developing cham- 
ber which are enclosed within a rectangular gun-metal 
case. ‘The exposure section has a printing frame which 
is hinged to open horizontally and in which the tracing 
is held in contact with the sensitized paper against a glass 
pane. ‘The light source consists of six lamps, which total 
850 watts, and a polished aluminum reflector. Ex- 
posure is regulated by a time switch which automatically 
turns off the lights when the desired exposure has been 
completed. The dry developing chamber is located be- 
hind the reflector and utilizes the heat generated by the 
lights to vaporize the developing agent. 


EVERAL types of sensitized papers, cloths and foils 


are available for use in making transparent dupli- 
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separator roll, at the discharge point of the printer, sep- ae a — me —_ is op ast | 
arates the tracings from the exposed prints, allowing icici 
the prints to pass automatically to the developing and isda titled 
drying sections. The tracing is returned to the operator, . 
while the completely developed print is delivered flat at 
the rear of the machine. 

Another white print machine, designed to accommo- 
date materials up to 42 in. wide, combines a printer and ves! 
dry developer into a single compact unit. In the print- sath 
ing section, a 41% in. glass cylinder, suspended on three beitt 


ball-bearing rollers at each end, is rotated by contact 
with multiple traveling belts which hold the tracing and 
sensitized paper in close contact against the cylinder dur- 
ing exposure. A high-pressure, mercury vapor lamp, 
using 40 watts per in. and having an active length of 
46 in., is enclosed within the cylinder. It is furnished 








































YORTABLE unit, designed to produce white 
prints within the limits of 12 by 18 in., has 
light source consisting of 6 lamps totalling 850 

watts. Developing chamber, located behind 

| reflector, utilizes heat from lights to vaporize 
developing agent. 
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PRESSURE 


For Automatic Control of 
Small Water Pump, Pneumatic 
and Oil Systems 


EFFERSON pressure switches are designed to operate 

motors in either hydraulic or pneumatic pressure 

systems where accurate differential settings are essential. 

The simplicity of construction requires a 

minimum of movable parts insuring com- 

pactness, accuracy and dependability. 

The gear rack is brass,—over-size con- 

tact points of silver composition resist 

Enclosing freezing and pitting—and insure posi- 

amenities tive contact. 

Differential settings may be provided as required—and 

the pressure range may be easily adjusted for predeter- 

mined values. The maximum working pressure range is 80 lbs. 

Details are contained in Bulletin 401-PVS .. . Fill in and 

mail the coupon below. JEFFERSON ELECTRIC COMPANY, 

Bellwood (Suburb of Chicago), Illinois. Canadian Factory: 
60-64 Osler Avenue, W. Toronto, Ontario. 


JEFFERSON 


ELECIRIC 
PRESSURE SWITCHES 


JEFFERSON ELECTRIC COMPANY, Bellwood, Ill. 
Please send copy of Bulletin 401-PVS and other 
Jefferson Electric Controls to: 


Name 

Company Name 
Address__ 

City_ 
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POSSIBILITIES IN PLASTICS 


(Continued from p. 42) 


siderable future effect on the electrical industry. The 
development of new materials combining extremely high 
strength with the recognized advantages of plastics now 
in use, is certain to have significant effects. Progress in 
this direction is indicated by the advances made during 
the past decade as the result of intensive research and 
application work which continues at an increased rate. 

Of interest in this connection is the probability that 
large moldings will play an important part. Today in- 
jection molded parts as large as 200 sq. in. in projected 
area and weighing up to two pounds are being made in 
regular production. Increases in these limits can be 
foreseen during the next few years. Compression mold- 
ings of even larger size are being turned out and the 
development of new methods to apply pressure to ma- 
terials will probably give sharply increased size in this 
field, where thermosetting plastics are predominant. 

Work now being done in the development of large- 
area molded or laminated aircraft fuselages and wings 
will affect plastics fabricating in general. Successful 
development of these processes will make possible parts 
of large size for other applications including electrical 
goods of all kinds. 

In any case, one thing is certain about the future of 
plastics in the electrical industries. That is that plastics 
will become an ever more important material in tomor- 
row’s design and manufacture. 


..MBOSSED cellulose acetate (A), as fabri- 

4 cated for diffusion effects in fluorescent 

lighting fixtures, is so light and flexible that even 

large sheets may be handled without difficulty. 

The surface texture (B), designed to provide 

maximum light transmission with full diffusion, 
is embossed on the sheet. 


ELECTRICAL MANUFACTURING 





TAYLOR 


VULCANIZED FIBRE e PHENOL FIBRE 
TAYLOR INSULATION e SILENT GEARS 


in. this 
cs 
large- 


e parts 
ectrical 


ture of 
plastics 
tomor- 


Fabrication Service 


Save machine hours, labor, rejects, assembly 
time, freight. Let Taylor fabricate your insulat- 
ing parts ‘‘at the mill’’ to your specifications. 


With experience second to none in the pro- 
duction and machining of vulcanized and 
phenol fibre—with the world’s most modern 
mill of its kind, where every stage of produc- 
tion is laboratory-controlled—Taylor can 
assure uniformity of quality and accuracy of 
fabrication that facilitate assembly, reduce 
waste, provide dependable physical and 
electrical qualities. 


Ask about Taylor ‘‘Planned Service”’ geared 
to your requirements—whether large or small 
—insuring an unfailing source of supply and 
prompt deliveries. 


TAYLOR FIBRE COMPANY 
NORRISTOWN, PA. 
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THE FLEXIBLE INSULATION THAT 
MEETS EVERY REQUIREMENT! 


From transformers to electric tools, from fans 
to automobiles—f it’s electrically controlled, 
it calls for TURBO protection. TURBO 
Varnished Tubing and Saturated Sleeving 
have all the essential extras so vital to de- 
pendable operation and long-lived service. 
Possessing dielectric values and constants 
unrivalled, it has inside impregnation for rapid 
snaking and fishing, and is electro-chemical 
and hydrostatic resistant. TURBO has the 
lowest moisture absorption factor, which in- 
sures an extra margin of protection. Be sure— 
specify TURBO, the American product made 
right here in the U. S. A. Sample board sent 


upon request; no obligation. 


Black “ico, Mico Plate & Products—Varmished Oil PTET) 
Scturoted Sleeving, Varnished Combric, Tapes, Cloths & Composites 







PUTTING THE HEAT TO WORK 


(Continued from p. 67) 


the pot of the utensil is mounted and the aim is to con- 
centrate the heat upon the bottom of the pot and to 
prevent its escape in any other direction. Usually all 
three types of transmission are involved. If the pot rests 
directly upon the heating coil, some of the heat is trans- 
mitted by both conduction and convection and conserva- 
tion requires as large a surface of contact as is consistent 
with the mechanical construction and the bottom of the 
pot placed in close proximity to the heating element. An 
amount of heat is also radiated to the pot and, as this 
radiation is equal in all directions, reflectors should be 
placed beneath the heating unit to concentrate escaping 
radiant heat upon the bottom of the pot. Convected 
heat which is not directly reaching the pot should also be 
reflected. A porcelain base containing the heating unit 
also reflects the radiant heat upward and prevents its 
escape downward. The supporting base of the device 
should preferably be of some form of heat insulating 
material but in most cases of this type metal bases of 
aluminum, brass, nickel or stainless steel are used for 
structural reasons. 

Such metals are heat conductors but their thermal 
conductivity is inversely in the order in which they are 
here named. In addition to the use of suitable metals, 
the outside surface of the bases should have a brightly 
polished finish since the conduction of heat from a bright 
surface is less than from a dull surface and every op- 
portunity to improve efhciency is important. 


REFLECTION AND ABSORPTION VARIATIONS 


BSORPTION as well as reflection must be taken 

into consideration in the construction of any elec- 
trically-heated product since the ability of a surface to 
absorb heat is in inverse ratio to its reflecting property. 
In general, the brighter a surface the greater its reflecting 
and the lower its absorbing factor. Metal surfaces placed 
where it is intended that they shall reflect heat should 
therefore be constructed of some metal such as brass or 
copper which are highly effective reflecting media when 
brightly polished or when plated with chromium. A 
brightly polished brass surface may have an absorbing 
factor as low as 7 per cent and a reflecting factor of 93 
per cent but these figures are of course subject to some 
variation as the metal becomes dulled or tarnished in 
the course of time or use. 

Due to the principle that brightly finished bodies 
radiate heat to much less degree than those having a 
dull finish, the exterior of most household heating appli- 
ances are now made of brass, copper or aluminum to 
which a plating of chromium has been applied. This 
practice provides a low radiating surface and at the 
same time affords protection against tarnishing which is, 
of course, highly desirable. 

Porcelain, which 1s used in the form of a plate for 
supporting the coils of heaters, possesses good heat re- 
flecting properties, not however equal to those of bright 
metals, but the conduction of heat through such bases is 
very small thus rendering porcelain highly efficient for 
such applications. 
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NEW PRIVTED MATTER -CATALOGS 


ELECTRICAL 


may promptly secure any of the items listed here. 
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AND. FINISHES 


Simply check those desired and mail the card 


& Executives, product designers, engineers . . . all those responsible for product development . . . 


RELAYS © 4-01 


Centrifugal-speed relays to give accurate 
speed indications by closing contacts for 
protective or control purposes. For auto- 
matic or manual reset operation, speeds of 
70 to 4000 rpm. Covers general features, 
construction and design, operation, sug- 
gested mountings and speed classifications. 
General Electric Co. 


FAN-COOLED MOTORS 4-02 


Part-by-part review of the elements in- 
volved in the construction of totally-en- 
closed, fan-cooled, squirrel cage induction 
motors. For product drives where un- 
usual quantities of metallic, abrasive and 
other dusts in the surrounding atmosphere 
indicate the need of complete isolation of 
the motor windings from the cooling air. 
Century Electric Co. 


CELLULOSE ACETATE 4-03 


Inherent properties of cellulose acetate 
flake and their effect on such products as 
finished plastics, lacquers, film and foil. 
Also discussed are its chemical constitu- 
tion and available types of cellulose 
acetate. Tables of solvents, resins and 
plasticizers for use with cellulose acetate, 
and properties of lacquer films are given; 
charts are shown of viscosity concentra- 
tion curves, water absorption of cellulose 
acetate plastics of varied acetylation, etc. 
Hercules Powder Co. 


PRE-FINISHED METALS 4-04 


To help speed up production a complete 
line of pre-finished metals, ready to fab- 
ricate, is offered in flat sheets, long con- 
tinuous coils or flat wire, in all gauges 
and tempers, in a wide range of sizes, 
bright or satin finish, and a variety of 
patterns. American Nickeloid Co. 


LAMP BALLASTS 4-05 


Ballasts for fluorescent lamps from 4 to 
100 watt capacities. Data and dimen- 
sions for two-lamp and _  single-lamp 
ballasts, wiring diagrams, and a table of 
comparative mounting dimensions are 
given. Also included are descriptions of 
capacitors and manual type fluorescent 
lamp switches. Jefferson Electric Co. 


OILLESS BEARINGS 4-06 


Typical impregnated wood bearings, 
which are available in a large variety of 
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shapes and sizes, for application in equip- 
ment where cleanliness is a major factor. 
Suitable for adaptability where the pres- 
sure does not exceed 100 Ibs. per sq. in. 
and the heat is not greater than 125 deg. 
F. Nolu Oilless Bearing Co. 


STAMPINGS, FORMINGS 4-07 


Illustrates a wide assortment of standard 
and special metal stampings and wire 
formings, including such items as elec- 
trical terminals and contacts, grommets 
and washers, ferrules, clamps and studs, 
clips, fasteners, pulls, hinges, tags, card 
holders, tool checks, drawing instruments, 
miscellaneous stampings, etc. L. F. 
Grammes & Sons, Inc. 


ELECTRODES 4-08 


Heavy coated electrodes for arc welding. 
Applications, physical properties and 
chemical analysis of deposited metal, 
identification, sizes, recommended cur- 
rents, polarities and current strengths of 
23 electrodes. Metal & Thermit Corp. 


LAMP STARTERS 4-09 


Improved type glow starters for 15 and 
20 watt, and 30 and 40 watt fluorescent 
lamps featuring a larger actual metallic 
contact area which minimizes possibility 
of failure due to wearing out of contacts. 
Refers also to a starter switch for 100 
watt lamps. Sheldon Electric Co. 


SMALL DRIVE BELTS 4-10 


Advantages of using a leather belting, 
which has exceptional low-stretch and 


extra-grip characteristics, on pivoted 
motor base drives to obtain high speed, 
short-center drives. Why this combina- 
tion offers maximum power transmission 
at lowest cost. Graton & Knight Co. 


PLASTICS SERVICES 4-11 


Facilities available to users of finished 
molded or laminated plastic parts at the 
G-E plastics divisions. Services offered 
include designing and styling, application 
and product engineering; manufacturing 
operations cover moldmaking, compres- 
sion, injection and cold molding, indus- 
trial and decorative laminating, fabricat- 
ing, finishing and inspection. General 
Electric Co. 


AIR IMPELLERS 4-12 


Line of blower wheels and quiet pro- 
peller fan blades, illustrated and described 
as to types. Light, sturdy, and inex- 
pensive, the blower wheels incorporate 
new principles of design and construction 
which insure rigidity and concentricity. 
Fan blades are hand gauged for correct 
contour and alignment. Statically bal- 
anced, they deliver full air volume with a 
minimum of noise. Torrington Mfg. Co. 


WRINKLE FINISH 4-13 


Improved, one-coat, textured enamel fin- 
ish which has good adhesion, resists abra- 
sion, marring and perspiration, maintains 
viscosity and dries uniformly at various 
temperatures. May be used on sheet steel, 
die castings, aluminum and wood. Roxalin 
Flexible Lacquer Co. 
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ELECTRONIC TIMERS 4-14 


Interval timer for six timing ranges from 
% sec. to two min. Control is accom- 
plished through a specially designed snap- 
action relay which results in a high degree 
of accuracy and permits complete inter- 
changeability. Photoswitch Inc. 


HEAT INSULATION 4-15 


Low-temperature fiber insulating material 
covered on both sides with asphalt-coated 
paper, available in three forms for use in 
commercial and household refrigerators, 
coolers, lockers, etc., where great heat- 
stopping effectiveness and durability un- 
der refrigeration moisture conditions are 
required. Properties, advantages and ap- 
plications. Dry-Zero Corp. 


SPEED VARIATOR 4-16 


All-electric, adjustable-speed drive op- 
erating from ac. supply provides a wide 
range of speed without any intermediary 
speed-changing equipment. Consisting of 
a compact motor-generator set driving an 
adjustable-speed dc. motor, it is suitable 
for use in wire drawing applications, on 
winders, machine tools, cutting machines, 
etc. Features, advantages and how it op- 
erates. General Electric Co. 


INSULATING VARNISH 4-17 


Synthetic, resinous, phenol-aldehyde type 
varnish, which solidifies throughout by 
heat-induced chemical polymerization, for 
better insulated electrical windings. Data 
on its performance under severe operat- 
ing conditions, proper methods of ap- 
plication, suggested baking schedules and 


twelve outstanding characteristics. Irv- 
ington Varnish & Insulator Co. 
CONTROL UNITS 4-18 


Detailed descriptive and technical data on 
a variety of switches, relays, magnetic 
controls, wiring harnesses, etc. Also brief 
history of the company with facts upon 
the engineering, research and manufac- 
turing facilities available for the improve- 
ment and further development of small 
electrical and mechanical devices. R-B-M 
Mfg. Co. 


@ No cost or obligation. 
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CLEAR LACQUERS 4-19 


High quality clear lacquers with a broad 
range of characteristics, in air-drying and 
baking types, for coating metal surfaces. 
Each lacquer has been specially com- 
pounded to meet the requirements of the 
job for which it is intended. United 
Chromium, Inc. 


V-BELT DRIVES 4-20 


Drives for virtually every kind and type 
of service. All drive tables and engineer- 
ing data are based on the revised hp. 
ratings adopted by the multiple V-drive 
industry. Browning Mfg. Co., Inc. 


CONDENSERS 4-21 


Oil and wax impregnated condensers for 
radio, vibrator, motor, light duty ac., 
power pack, and other applications, des- 
cribed as to capacities, ratings and di- 
mensions. John E. Fast Co. 


PLASTICS IN DEFENSE = 4-22 


Plastics as substitutes for strategic metals, 
now needed for defense work, are dis- 
cussed in a special report available to 
manufacturers who are confronted with 
the problem of metal replacement in their 
products. Presents detailed data regard- 
ing typical uses, limitations and proper- 


ties of five plastic materials. Monsanto 
Chemical Co. 
MOTORS 4-23 


Three classes of reciprocating electric 
motors—induction, commutating and va- 
riable reactance—and the operating char- 
acteristics and applications of each as of- 
fering a practical extension of the field 
of long stroke, high speed and heavy duty 
solenoids. Also described in detail is a 
rotating or oscillating motor of highly 
specialized characteristics and restricted 
to fractional are travels. Both types of 
controls offer unusual possibilities for 
specialized performance accomplishment. 
Trombetta Solenoid Co. 


SYNTHETIC RUBBER 4-24 


Comprehensive discussion of natural and 
synthetic rubbers with comparative charts 


Use this postpaid card. 


FIRST CLASS 


Permit No. 45 
(Sec. 510,P.L. &R.) 
New York, N. Y. 
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showing the differences in chemical com- 
position and in the properties of natural 
rubber and five classes of synthetics, 
Topics covered include mechanism of 
vulcanization, serviceability of rubbers, 
oil resistance and its practical applications, 
sunlight resistance, specifications for rub- 
ber compounds. B. F. Goodrich Co. 


MOTORS, GENERATORS 4-95 


Dc. motors and generators for ratings up 
to 200 hp. and 150 kw. adaptable to heavy 
duty power drives. Offer improved box 
type brush holders, heavily insulated 
armature and field coils, thorough ventila- 
tion insuring low operating temperatures 
and are constructed to require minimum 
maintenance. Allis-Chalmers Mfg. Co. 


TIMERS 4-26 


Variety of timers for the control of in- 
dustrial processes such as heat treating, 
plastic and rubber molding, as well as for 
welding operations. Descriptions, ap- 


plications and illustrations. National 
Time & Signal Corp. 
RELAYS 4-27 


Two new relay series, incorporating nota- 
ble improvements, have been added to 
the group of ac. and dec. relays, locking 
and stepping relays, radio, time delay, 
mercury and other relays for specific ap- 
plications. Guardian Electric Mfg. Co. 


THERMOSWITCH 4-28 


Water-proof and vapor-proof thermo-re- 
sponsive switch basically improved by 
the incorporation of a hermetic seal for 
the adjusting screw and a water-tight 
conduit for the leads, facilitating adjust- 
ment of switch even when unit is totally 
submerged. Fenwal Inc. 


CHAINS, SPROCKETS 4-29 


Engineering data and prices on block, 
roller and silent chains, and sprockets for 
each type. Detailed tabulations on 
sprocket diameters, recommended maxi- 
mum bores and rpm. of sprockets for rol- 
ler chains, hp. ratings for roller and silent 
chains, tooth section profile dimensions, 
maximum bores and hub diameters, speed 
of chain in ft. per min., and calculation 
of chain lengths. Cullman Wheel Co. 


BEARING BRONZE 4-30 


Progressive size listing of over 850 gen- 
eral purpose bearings and bushings im- 
mediately available from stock, over 200 
cast bronze graphited bearings, 350 com- 
pletely machined bronze bars, solid and 
hexagon bronze bars, as well as electric 
motor service bearings which are also 
alphabetically listed. Johnson Bronze Co. 


SPEED CONTROL 4-31 


Examples of typical applications of three 
basic variable speed control units to ma- 
chine tools which require adjustable 
speeds for maximum output at minimum 
cost. The line provides equipment in 
sufficient range of sizes, designs and 
controls for virtually all requirements. 
Reeves Pulley Co. 
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Unlbcared RESISTOR 


RECOMMENDATIONS... 


These are days when the specialized resistor ser- 
vice offered by IRC looms increasingly important. 

For IRC knows resistors. It knows resistor 
requirements for both defense and ordinary 
commercial or electronic requirements. It knows 
how to use resistors—where to use them—what 
types to choose for certain applications—how to 
adapt them for utmost efficiency in your assem- 
bly—and a host of other things resulting from 
years of intense concentration on resistance 


1. Volume Controls and Poten- 
tiometers up to 2 watts and 20 
megohms resistance. 


2. Metallized Type Resistors: In- 
sulated 1%, 1 and 2 watts; high 
frequency; high range; high-fre- 
quency power; high-voltage 
power. 





shapes and sizes than any other 
manufacturer in the world 


research, design and manufacture exclusively. 
Equally important, IRC engineers are not 


biased or limited to one or two types in their 
recommendations. IRC makes practically every 
type, shape and size of fixed and variable 
resistor. This simplifies the job of the IRC 
engineer in helping you select the one right 
resistor for your job—properly designed — 
suitably protected—economically priced—and 


of tested dependability. 


3. Insulated Wire Wound Resis- 
tors: Type BW from 1% to 1 and 
2 watts; Type MW, 5 to 20 watts. 


4. Power and Precision Wire 
Wound Resistors; Fixed and ad- 
justable power types from 10 to 
200 watts in all shapes, mount- 
ings, etc. Inductive and non- 


WRITE FOR THESE RESISTOR ENGINEERING DATA BULLETINS 


(PLEASE ASK FOR THEM BY NUMBER) 


inductive. 14 Precision Types to 
as close as 1/10 of 1% accuracy. 
5. Attenuators: 20 or 30 step; 
ladder, potentiometer or bridged 
“T”’ types. 

6. Power Rheostats: Quick heat- 
dissipating all-metal types up to 
75 watts. 
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Trouble-making “doubtful screws” 
can’t get this “pass” from the 
Parker-Kalon Quality-Control Laboratory 


La 





With competition and defense re- When you use Parker-Kalon, you 
quirements pressing you to make it are free from worry about “doubtful 
better and FASTER, your assembly — screws”. They are barred from your 
department just can’t afford to admit — assemblies by Parker-Kalon’s famed 
“doubtful screws” — serews that look Quality-Control Laboratory whose 
right but some of which don’t work unique test-and-inspection routine 
right. You need to be sure that assures you of physical and mechan- 


COSTS NO MORE to cer 
this Parker-Kalon Quality-C ontrol 
Guarantee with every box of.. 


ety 










EVERY Serew you buy will go in — ical characteristics so essential to 
easily and hold securely. For only a — unfailing screw performance. Over 







Hardened Self-tapping Screws few bad ones can slow up assembly — 50.000 users can attest to the truth of 
Pypes. os head-styles - every work, boost costs and lead to rejected these statements. Parker-Kalon 
RNERETY AE Weta oF playties parts in a way hard to believe. Corp., 198-200 Varick St., New York. 


Cold-forged Socket Screws 


( apserew - el Serewe. 


SOLD ONLY THROUGH RECOGNIZED DISTRIBUTORS 


© 
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Stripper Bolt- made to 
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Cold-forged .. Neater, Stronger 
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DESIGN AROUND THE MOTOR 


Continued from p. 46 
Is the shaft to operate in a vertical or horizontal position ? 
If in a vertical position, is the shaft extension down or 
up ? Is the motor to be mounted on a base of some 
sort? What types of bearings? 

If quietness is important perhaps an elastic mounting 
should be used. All single-phase motors develop a pul- 
sating torque not unlike that of an internal combustion 
engine. Frequency of the torque pulsation is twice that 
of the supply voltage and the magnitude may be more 
than full-load torque. This double-frequency torque 
may be transmitted through the motor foot to the ap- 
pliance, thereby setting up an objectionable hum, par- 
ticularly if the appliance employs much sheet metal in 
its construction. Hum may be minimized by isolating 
the motor from the appliance by means of an elastic 
mounting which provides great flexibility to motion of the 
motor around its center of gravity (usually at the shaft), 
and little freedom in any other direction. One effective 
type of elastic mounting uses rubber rings concentric 
with the shaft and so arranged that the rubber is stressed 
in shear by the torque pulsations and in compression by 
a radial motion such as results from belt pull. Some- 
times the driven member itself picks up the double- 
frequency torque pulsation directly from the rotor and 
amplifies it to an objectionable noise. ‘The cure for this 
is to provide elasticity in the drive between the shaft and 
the driven member by means of a belt or flexible coup- 
ling, or other similar means. 

And last, cost is usually one of the most important 


MOTOR SPECIFICATIONS FOR SOME 
TABLET TYPICAL PRODUCTS 


TYPICAL 
APPLICATIONS 


Capacitor-Start 
(Permanent Split 


Shaded Pol 
Universal 


Adding Machines 
Addressing Machines 


4\ 4) 4) Split-Phase 
“~ 


~ 


Advertising Machines 


Air Conditioners 


} 


Beacons, Airport 
Beacons, Flashing 
Billing Machines 
Bookkeeping Machines 
Buffing Machines 
talculating Machines 


| 3A] Se] be] be] be] be 


jameras 
tash Registers 
shoppers 
thurns 
10ffee Mills 
torn Shellers 
sompressors Air 
Lompressors, Refrigeration 
Lomptometers 
Lonveyors 
Damper Controls 
_Dental Machines 
Dictating Machines 
Door Openers 
Drill Presses 
Drills, Portable 
Drink, Dispensers 
Driers, Air 
Driers, Clothes 
Driers, Hair 
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a JOLTED and JARRED 
HUNDREDS of MILES 


... Doubtful Screws” 
= 
wont do! 


f @) ¥¥e).- 


. s , 
Parker-Kalon Screws, applied with power drivers, 


quickly and easily secure electrical control apparatus. 


Coledrinx’* experience proves that 

Quality-Controlled Parker-Kalon 

Self-tapping Screws “stay put” 
under severe conditions 


The 800 lb. Coledrinx Coca-Cola Dispen- 
sers take a “beating” in transit. Jolted 
and jarred in freight cars, roughly han- — Cup dispenser unit fastened to 
dled in loading and unloading, yet these ” thick steel quicker, cheaper, 
units reach their destination with all _ better,with Parker-KalonSerews. 
parts securely assembled. 


This manufacturer, like thousands of 
others, has learned that “doubtful screws” 
—screws that look right but some of 
which don’t work right—are a “poor buy” 
at any price. By standardizing on Parker- 
Kalon, they know the Serews will start 
and go in easily; the heads won’t break 
off; the threads won't strip; they will 
draw up tight and hold securely. — 
(re you getting these production bene- pe Samer oe 
fits and savings? Parker-Kalon Corpora- See eee 
i gS: Fark orpora made 60% faster with Parker- 
tion, 198-200 Varick St.. New York, N.Y. Kalon Type “U” Screws. 


*Coledrinx Co., Chicago, Iil. 


TYPES, SIZES, HEAD-STYLES 
EVERY ASSEMBLY OF METAL OR PLASTICS 


FOR 


PARKER-KALON 
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Three Pole 


HEINEMANN 
CIRCUIT BREAKERS 


Here's positive protection against 
short circuits and dangerous over- 
loads on equipment operating on 
specified current from 50 
milliamperes to 50 amperes. The 
device opens instantaneously and 
can be reclosed as soon as the 
trouble is located and corrected. 
Hydraulic time delay action is 
optional at no extra cost. All 
breakers are accurately calibrated, 
set and adjusted at the factory 
and the magnetic trip unit is her- 
metically sealed to prevent tamper- 
ing. 


HEINEMANN CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co. 
Est. 1888 


Single Pole Two Pole 






























HEINEMANN 
CIRCUIT 
BREAKERS 


increase life of tubes 
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. save costly re- 
placements .. . keep 
broadcast 
tions at a minimum 

. . are fully electro- 
magnetic . . 
size, low in cost. 
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Send for Catalog 
No. 40 showing 
complete line. 
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TYPICAL 
APPLICATIONS 


Continued) 


Erasing Machines 
Exercising Machines 
Fans, Centrifugal \ Belted 
Fans, Centrifugal (Shaft) Mounted 
Fans, Propeller 
Filters 
Food Mixers 
Fruit Juice Extractors 
Giarbage Disposal Units 
Grinders, Bench 
Grinders, Meat 
Grinders, Portable 
Hammers 
Hand Tools 
Hoists 
Horns 
Humiditiers 
Ice Cream Freezers 
Ice Shavers 
Ironing Machines 
Labelling Machines 
Lathes 
Lawn Mowers 
Linotype Machines 
Mailing Machines 
Milking Machines 
Milling Machines 
Mixers 
Motion Picture Projectors 
Multigraph Machines 
Oil Burners 
Package Machines 
Polishing Machines 
Pumps, Centrifugal 
Pumps, Gasoline 
Pumps, Reciprocating 
Pumps, Cellar Drainer 
Refrigerators 
Roasters 
Sanding Machines 
Saws 
Separators, Cream 
Sewing Machines 
Shears 
Signs Advertising 
Sirens 
Slicers 
Sprayers 
Stokers 
‘TabulatingIMachines 
‘Toasters 
Tumbling Machines 
‘Typewriters 
Unit Coolers 
Unit Heaters 
Vacuum Cleaners 
Vending Machines 
Vibrators 
Voting Machines 
Washers, Bottle 
Washers, Clothes 
Washers, Dish 
Water Coolers 
Wrapping Machines 


factors. 
Table 1. 
selection of the type. 
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Capacitor-Start 
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Repulsion-Start 
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Shaded Polk 


y| Universal 


Some idea of comparative cost is given in 
This factor often plays a large role in the 


After a type and horsepower rating have been tenta- 
tively selected and a sample obtained, the final step is 
to run one or a series of application tests with a model. 
The primary object of such test is to determine the exact 
power requirements of the product under various sig- 


nificant operating conditions. 


For most accurate results 


it is desirable to have a motor upon which a brake test 


is available. 


This motor can then be used to drive the 
unknown load under the various significant conditions of 
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4. MICROFLEX COUNTER 5. POLYFLEX (Multiple 6. FLEXOPULSE | 
(Impulse Type—Reset Counter) Circuit Reset Timer) (Repeating Cycle a 


| EAGLE SIGNAL CORP. | 
| Moline, lilinois | 
| Gentlemen: | 
| Please send us further information as checked below: 

1. MICROFLEX 2. CHRONOFLEX 3. MULTIFLEX (Multiple | 
| (Reset Timer) (Reset Timer) Circuit Reset Timer) | 
| 







THIS COUPON WILL SOLVE YOUR 
iaaend AUTOMATIC CONTROL PROBLEMS 


Eagle Timers and Counters are nationally accepted as to quality, precision 


and accuracy; and have proven of inestimable value in hundreds of appli- 
cations. 





THE EAGLE MICROFLEX 


Single Circuit Reset Timer 


Far surpasses any other timer of the Reset class for 
timing accuracy. The unique dial design permits 
selecting @ timer having a wide range of adjustment 
without sacrificing accuracy in time settings for the 
shorter time intervals. Models for intervals from 1 20 
second to 60 hours. Bulletin No. 255. 











THE EAGLE CHRONOFLEX 


Single Circuit Reset Timer 


Has a large 4” clock-face dial with a pointer and knob 
making this timer particularly suitable for applications 
requiring frequent changes in time settings. The cycle 
progress pointer shows at a glance the elapsed time in 
’ the total time interval. Bulletin No. 266. 






















THE EAGLE MULTIFLEX 


Multiple Circuit Reset Timer 


For controlling two or more circuits in a timed sequence 
following the operation of the pilot control. Each 
circuit can be adjusted to close and open at any time 
during the time cycle by setting "ON" and OFF" 
indicators on the cali>rated scale. Bulletin No. 260. 












THE EAGLE MICROFLEX COUNTER 


Impulse Type—Fully Automatic Reset Counter 


This instrument counts impulses and is suitable for 
limiting the number of operations of almost any elec- 
trically controlled mechanism. The compound dial is 
adjustable from 1 to 400 impulses. The counter resets 
automatically after each counting cycle. Bulletin 
No. 261. 


THE EAGLE POLYFLEX 
Multiple Circuit Reset Timer 


A cam timer for controlling two or more circuits in a 
timed sequence. It can be used in place of the Multiflex 
where frequent changes in time settings are not required. 
Each circuit can be adjusted to close and open at any 
point during the timing interval by setting cams. 
Bulletin No. 262. 








THE EAGLE FLEXOPULSE 


Repeating Cycle Timer 


The ‘‘on"’ and “off” time is independently adjustable 
by setting indicators on the large 5°," dial. This is an 
ideal timer to use where frequent changes in time 
settings are necessary. A.C. Bulletin No. 365. 





Eagle representatives are !ocated in most of 


CONTA the principal cities and are qualified to assist 
ny ML Dey, you with any timing or counting problem. 


eee FP UCh my > 
Ta 


FACTORY & GENERAL SALES OFFICE MOLINE, ILLINOIS 
Sta eS aaa . » BOSTON, MASS. 








operation and the watts input carefully measured under 
each condition. (Never use current input as a measure 
of load on single phase motors). From the watts input 
and the known efficiency, the load is readily computed. 

A second object of the test, if a single phase motor 
is used, is to determine the actual starting and pull-up 
torque required by the appliance. The starting and 
pull-up torque of the test motor should be known or 
else measured at rated voltage and frequency. (Note 
that the starting torque varies with slight change in rotor 
position. The pull-up torque of a motor is the minimum 
torque developed while coming up to speed). A vari- 
able autotransformer or induction regulator may be used 
to obtain the desired voltages. Do not use a resistor 
or choke for this purpose. The minimum voltage at 
which the motor will start the appliance, also the mini- 
mum voltage at which it will pull it up through the 
switch-operating speed should be taken. Actual starting 
and pull-up torques required may be computed, using 
the assumption that the torques vary as the square of 
the applied voltage. As a final check, after a motor 
has been selected, it should be determined if the motor 
can operate the device satisfactorily over a voltage range 
of 10 above to 10 below normal rated voltage, or over 
a wider range if necessary. If exceptional load con- 
ditions may occasionally be encountered it is often less 
expensive to use a motor of the proper rating with over- 
heating protection, rather than to over-motor the device. 


FOR RAPID REPRODUCTION 





Continued from p. 74 


save the time required for recopying. These duplicates 
may be made larger or smaller than the original draw- 
ings, or the same size, and can be used in the same man- 
ner as an ink drawing on tracing cloth for producing blue 
prints or white prints. They can also be used to make 
composite drawings, where it is desirable to bring to- 
gether several detail drawings in a single print. Some 
of these materials require the use of a negative, while 
others may be developed directly. 


TO SAVE COPYING TIME 


One form of sensitized tracing cloth has a developing 
speed which is suitable for either projection printing, by 
means of a photographic enlarger, or for contact print- 
ing. It is coated with a photographic emulsion and yields 
line images of high density for the production of blue 
prints or white prints. In using this material, the original 
pencil drawing is first copied by means of a process 
camera, a photostat camera, or an ordinary commercial 
camera. After processing, the film negative may be used 
in any 8 by 10 in. projection printer. The exposure 
time for an average degree of enlargement on the trac- 
ing cloth amounts to only a few seconds. Development 
of the tracing cloth requires 30 sec., fixation requires 30 
sec. to one min., and washing and drying require about 
2 min. each. A photographic darkroom is required for 
this process since the material is extremely sensitive. 

When all tracings are to be the same size as the orig- 
inal drawing, copying operations can be eliminated. In 
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ASBESTOS INSULATED APPLIANCE LEAD WIRE 


Sizes No. 8 to 20 A.W.G. solid or stranded copper, monel 
or nickel conductors insulated with .031” or .040” of felted 
asbestos in black, white or colors. 












Whether you make waffle irons, hot-plates, small motors, ranges, 
water heaters, radios, ovens or blueprint machines, we can give 
you an asbestos lead wire made to fit the mechanical require- 
ments of your product. 


APPARATUS HEATING CABLE — TABLE LH 


No. 19 A.W.G. nickel-chromium resistance wire insulated 
with .040” of felted asbestos and covered with 4/64” 
waterproof lead sheath. 

















Manufacturers of photographic developing tanks, dry print de- 
veloping machines, candy making equipment, soil heating cable 
kits and other devices requiring controlled distribution of mild 
heat can use this easily shaped heating cable to advantage. 














ALL-ASBESTOS FLEXIBLE CORD — TABLE CA 


Sizes No. 10 to 18 A.W.G. with two or three conductors in- 
sulated with felted asbestos, covered with asbestos braid. Also 
in A.V.C. (asbestos and varnished cambric) constructions. 







This heat-resisting flexible cord is ideal for floodlights, blue- 
print machines, apparatus, high-wattage lighting units, etc., which 
require a heavy duty, enduring cord. For moisture-resistant con- 
struction specify the A.V.C. type. Labeled cord with polarized 
conductors if desired. 




















RHEOSTAT AND STOVE WIRE — TABLE A 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with a 
heavy wall of felted asbestos and covered with a rugged 
asbestos braid finished in black, white or colors. 








For ranges, rheostats, furnaces, control panels, switchboards, or 
any electrical equipment that develops heat, or operates in dry, 
high temperatures, use this heat-resistant solid conductor wire or 
All-Asbestos Rheostat Cable, Table R, with stranded conductor. 
















not 
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600 VOLT A.V.C. MOTOR LEAD CABLE — TABLE L 
Sizes No. 18 A.W.G. to 1,000,000 CM insulated with two 


walls of felted asbestos and a _ high-dielectric, heat-sealed 
varnished cambric insert, with a heavy asbestos braid overall. 






Make your products dependable with this motor lead cable. It 
is heatproof, fireproof, greaseproof, oilproof and highly resistant 
to corrosive fumes and moisture. Use it for coil connections and 
motor leads in electrified mining machinery, motors, electric 
locomotives, subway cars, etc. 
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Rockbestos Wires Permanently Resist 


HEAT —-MOISTURE —-OIL-GREASE-FIRE 


These wires are but a few of the 118 different permanently insulated standard constructions developed by 
Rockbestos to withstand the destructive action of heat and moisture, oil, grease and corrosive fumes. They 
will not dry out, crack, rot, bloom or support flame and will protect your products from breakdowns caused 
by wire-failure. For complete information write for our bulletins No. 10-E on Apparatus and Equipment 
Wires and No. 64 on Electric Range and Appliance Lead Wires. 


Rockbestos Products Corporation, 762 Nicoll Street, New Haven, Connecticut 


Also refer to McGraw-Hill Electrical Buyers 





ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 

finished to meet varying winding conditions and coil treat- 

ment requirements. 
If you make motors, protect them against heat-induced failure 
with class B windings of Rockbestos Magnet Wire. Leads of 
A.V.C. Motor Lead Cable will complete the failure-proofing. 


THERMOSTAT CONTROL WIRE — TABLE TC 


Sizes No. 14, 16 and 18 A.W.G. in two to six conductors 
with 1215, 25 or 32 mil wall of felted asbestos insulation 


and cadmium plated steel armor. 


This multi-conductor control wire is widely used by manufac- 
turers of heat control devices as well as in low voltage signal 
and inter-communicating systems. Its lifetime insulation and 
rugged armor will give you troubleproof control circuits. 
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600 VOLT A.V.C. SWITCHBOARD WIRE — TABLE B 


Sizes No. 18 to No. 4/0 A.W.G. with varnished cambric 

and felted asbestos insulation and gray, black, white or 

colored flameproof cotton braid. 
Combine fire insurance and fine appearance in your switchboards 
with Rockbestos Switchboard Wire. It is absolutely fireproof and 
will not dry out under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a cushion under the 
braid. Rockbestos A.V.C. Hinge Cable and Switchboard Bus 


Cable have the same fireproof and heatproof characteristics. 


a | 
noe ne rea a ee 


600 VOLT A.V.C. POWER CABLE — TABLE E 


Sizes No. 18 A.W.G. to 1,000,000 CM insulated with lami- 

nated felted asbestos and varnished cambric, and an asbestos 

braid. Other constructions for service voltages up to 8,000. 
Use Rockbestos A.V.C. Power Cable for the internal wiring and 
power leads of heat-exposed heavy electrical equipment and you'll 
add the selling point of guaranteed performance. 





600 VOLT A.V.C. CONTROL CABLE 


In one to 19 conductors. Standard strandings A.W.G. No. 

12 — 19/No. 25 and No. 9 — 19/No. 22. Other strand- 

ings furnished to order. 
Designed for use in equipment requiring a multi-conductor con- 
trol cable capable of withstanding high temperatures, this cable 
is widely used in the control systems of electric cranes manufac- 
tured for use in steel mills. The insulation is unaffected by hot, 
corrosive fumes, oil, or grease and has ample moisture resistance. 
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ROCKBESTOS— the wire with permanent insulation 
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Y-27 MICA PLATE 


for Toasters, Dryers 
and other appliances 
having Exposed heat- 
ing elements. 


. -Ol 
zr 26 MICA PLATES =: 

Y-26 . .. highly efficient Bonded Mica Insulation for all heater 
appliances having Exposed Heating Elements. 

Y-27 . . . Bonded Mica Insulation for appliances having Enclosed 
(i.e. Compressed) Heating Elements, characterized by high insulating 
resistance and freedom from current leakages where element 
windings are extremely close. 

Available in any quanti- 
ties in large sheets or 
single piece, full _ size 
parts, punched to any 
shape, slotted and per- 
forated to specifications. 


Y-26 MICA PLATE 


for Flat Irons, Strip Heat- 
ers and other appliances 
having Enclosed heating 
elements. 


NEW ENGLAND MICA COMPANY 


INCORPORATED 
WALTHAM MASSACHUSETTS 
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Wickes 
| AVING a capacity of 250 sq. ft. per hr., this Bros 
blue print machine is 68 in. long, 20 in. wide 
and 16 in. high. Light source consists of single 
mercury-vapor tube. Prints small sheets of any 
size or continuous rolls up to 42 in. wide at speeds 
ranging from 3 to 24 in. per min. 


this case, the original pencil drawing is made on thin 
paper, then placed in a vacuum printing frame where 
an exposure Is made to produce a paper negative. From 
this negative, the final tracing can be printed by contact. 

One form of sensitized foil is supplied in two weights, 
each having a different surface finish. The lighter foil 
has both surfaces glossy while the heavier type has one 
side glossy and the other side matted. The base mate- 
rial consists of acetate safety film which is colloidal in 
substance and therefore has the same tensile strength in 
any direction. ‘These foils may be handled in daylight, 
and are obtainable in rolls or cut sheets. They are 
printed by exposure to light and developed dry in the 
same manner as a white print. The image formed in the 
foil is light-fast and wash-fast and as permanent as the 
base material. Hence it cannot be damaged by scratch- 
ing in frequent usage. Where it is desired to make a 


CHARACTERISTICS OF REPRODUCTION 
MATERIALS 





Material How Develoved Used For 
Requires exposure to light, | Reproducing all 
Blue followed*by a water bath. | types of engineer- 
Print Chis in turn is followed by | ing drawings. Gives 
Paper immersion in a potash solu- | white lines on a 


tion, washing and drying. | blue background. 


, . Reproducing engi- 
Requires exposure to light, E se 


. . . ° neering drawings. 
White following which a develop- | 4.0” 5 
Pri . . . Gives black, blue, 

rint ing agent is applied. No 
Dene : . . brown or maroon 
aper washing or drying is re- 


lines on a_ white 


quired. background. 


Generally require negative | Making — transpar- 


Gensittona | 8 original tracing. Expos- ent duplicates of 
Tracing ure to light is followed by original tracings. 
Cloth water rinse, application of | Replacing old or 
developing agent, another | worn tracings. Mak- 
water rinse, and drying. ing composite draw- 


Requires exposure to light, | 285) W here it” is 
Sensitized followed by application of | desirable to bring 


Acetate | developing agent in same | together several de- 
Foil manner as a white print. tail drawings in a 


No negative is necessarv. | Single print. 
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IT COMES AS. A SURPRISE 


when you get the bill for plant and labor tie-up due to circuit interruption from inefficient fusing. 


And what makes it worse is, that there has long been a remedy for inefficient fusing, and for its 


needless difficulties and expense. All 
you have to do to be rid of them for 


good is to install 


SHAW MUT 





RENEWABLE FUSES 


for a Shawmut fuse is the fuse to use 
when you want the maximum of effici- 
ency in operation and protection. 
Shawmut Shur-Lag Renewable Fuses 
are the simplest, sturdiest, and most 
serviceable time-lag fuses made. They 


have a dozen or more features that 


THE CHASE-SHAWMUT COMPANY 
FUSE MAKERS SINCE 1893 
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place them far ahead of all other time- 
lag fuses in economy and convenience 
— features resulting from an experi- 
ence in circuit protection extending 
over nearly half a century. One of 
these features—unique of its kind—is 
the remarkable Shawmut Renewal Link, 
which gives correct time-lag without 
the use of welded plates; it is of uni- 
form thickness throughout its length, 
and the quickest, easiest, and handiest 
of all renewal links to remove or insert. 
For full information about Shawmut 
Shur-Lag Fuses, ask your dealer, or 
write for our Bulletin 400. 


NEWBURYPORT, MASSACHUSETTS 















































One piece Phosphor Bronze 
wedge grip for holding panel 
against frame. 


BRIDGEPORT 
NEW PHOSPHOR BRONZE 


FOR SPRING METAL PARTS 
THAT MUST GRIP FAST AND LAST 


@ Tough, resilient and corrosive resistant to a remarkable 
degree, Bridgeport Phosphor Bronze brings lasting liveliness 
to spring metal parts that must withstand sustained structural 


stress and resist ageing. 


Bridgeport’s more modern processing methods .. . controlled 
to the highest and most exacting standards of production by 
more modern type brass mill equipment...is your assurance 
that each sheet, strip and coil will provide the superior ser- 


vice qualities demanded of spring metal parts today. 


Specify Bridgeport New Phosphor Bronze for spring parts 


that must stand up. 

















composite print, the extreme transparency of these foils 
makes it possible to use as many as six layers at one 
time. Hence the time required to make an assembly 
drawing from a number of small detail drawings may, 
in many cases, be practically eliminated. The thicker 
foil, having one side matted, is especially adapted to 
making duplicates of original drawings where subsequent 
alterations and changes are required, and where it is 
desired to retain the original drawing in its original state. 
The matted surface has a tooth similar to that of tracing 
paper; therefore, ink or pencil data may be added with 
equal facility. 

Among the companies active in the manufacture of 
drafting room materials and reproduction equipment and 
including those furnishing information for this discussion 
are: Arkwright Finishing, Charles Bruning, Eugene 
Dietzgen, Eastman Kodak, Holliston Mills, Keuffel & 
Esser, Newton Machine Works, Ozalid Products Div. 
General Analine Film, C. F. Pease, Frederick Post, 
J. H. Weil and Wickes Bros. 


FABRICATING ELECTRICAL SHEET 


Continued from p. 54) 


Most silicon steel sheet producers are equipped to 
apply all three types of core plating at their mills. Fabri- 
cators, however, frequently apply the first two types of 
core plate in their own plants after punching the lamina- 
tions, and in some cases, to the sheets before punching. 
The third type (organic) is used on laminations which 
are to be both annealed and core plated. Manufac- 
turers of equipment using laminations of this type have 
annealing facilities, but are not equipped for core plat- 
ing, so that this type of core plate is ordinarily applied to 
the silicon steel sheets by the manufacturers at their mills. 


UNIFORM LAMINATIONS ESSENTIAL 


N any laminated core assembly, flat laminations of uni- 
form thickness are essential to assure that the core will 
conform to specified dimensions and magnetic material 
content. Flat sheets, uniform in thickness, are necessary 
if satisfactory laminations, easily handled in automatic 
fabrication operations, are to be secured. Likewise, it is 
highly desirable that the sheets possess good punching 
qualities. The surface oxide film should in all cases be 
thin and tightly adhering, so as to assure a good space 
factor and a satisfactory value of interlamination re- 
sistance in the assembled core. 

Laminations form the magnetic core, or heart, of 
practically all the electrical apparatus which makes our 
modern life so much easier and broader. The improve- 
ments in design and fabrication have made possible many 
advances in the electrical industry. Likewise, the devel- 
opment of silicon steel in their present grades and uniform 
quality has in turn made possible many of these improve- 
ments. Research is continuing, in steel industry labora- 
tories and on the part of users of flat rolled silicon steel, 
looking toward still further improvements in the produc- 
tion, rolling, fabrication, and application of this essential 
material in the electrical industry for the generation and 
consumption of electrical power. 
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GEE! HE HASN’T HAD A 
MINUTE’S REST SINCE HE WAS 
INSULATED WITH FIBERGLAS! , 





Fiberglas™ Insulation Cut lOSSES FFOM iver sve makinssmattersize Pierslas 
downtime on the toughest jobs 


AST YEAR a certain Midwestern steel 
4 plant changed over to Fiberglas for 


electrical insulation. 


Result : $24,000 saved on maintenance 


(according to the company sow n figures). 


In addition, they had less downtime 


on equipment that worked in moisture... 


in scorching heat. dust, flying 
scale-particles from the rolling mills .. . 
over pickling baths where corrosive acid 
fumes surround the motors ... and on 
cranes where many stops and starts cause 


serious overloads. 


What’s more, the company made that 
$24,000 saving even though they had 
more equipment running more hours than 


the previous year! 


Wherever vou have tough jobs to do, 
Fiberglas may well do them better, with 


fewer headaches, and at less cost. 


Perhaps you don’t have motors working 
under tough conditions. Perhaps the sur- 
roundings in which your motors work 


are entirely normal. 


Then so what? 


Is it possible for Fiberglas-insulated 
motors to help vou? 

Yes! And in a very important way! 

‘Today, industry is gearing up for de- 
fense production. 24-hour schedules are 
becoming more and more common. And 
as machinery operates more hours per 
day and at greater speeds, the hazard of 
downtime mounts. 

You need an additional safety factor 
in vour motors. And vou can get the 
maximum safety factor in standard-size 
Fiberglas-insulated motors. 


Also, today important motor manufac- 


insulated motors which operate safely at 


approved higher temperatures. 


And the pay-off? 


Even these smaller motors have a sub- 
stantially larger safety factor than 
ordinary motors insulated with class A 
materials. And their cost is little, if any, 


more. 


So, with the expensive bugaboo of down 
time looming larger on the industrial 
horizon, watch out! In new equipment 
or in your next repair job, specify com- 
plete Fiberglas Electrical Insulation. 
Owens-Corning Fiberglas Corporation, 
Toledo, O. In Canada: Fiberglas Canada, 
Ltd... Oshawa, Ont. 


OWENS-CORNING 


FIBERGLAS* 


*T.M. Reg. | S. Pat. Off 


TO MFGRS. AND REPAIRERS OF ELECTRICAL EQUIPMENT: ‘The case history in this advertisement demonstrates 


superior performance of Fiberglas-insulated motors. Perhaps this insulation can help you build new sales-appea! 


into the products you manufacture or repair. Why not investigate Fiberglas Electrical Insulation today? Write us. 
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cA Nation-Wide, Personalized 


MOLDING SERVICE 


PHENOLICS-UREAS- CELLULOSE ACETATE 
METHACRYLATES- COLD MOLDED 


MI Close collaboration is 


maintained because of 
the strategically lo- 
cated American Insu- 
lator sales offices in key cities 
throughout the country. 
Whether your molding prob- 
lem calls for injection or 
compression, hot or cold, 
from blueprint to the final 
finishing,— you'll find AICO 
cooperative service thorough 
and reliable. 





AMERICAN INSULATOR CORP. 


Plant: New Freedom, Penna. 
SALES OFFICES—BOSTON, BUFFALO, CHATTANOOGA, CHICAGO, 
CLEVELAND, DETROIT, LOS ANGELES, 
ST. PAUL, BRIDGEPORT, NEW YORK, PHILADELPHIA, ST. LOUIS 














SOLID AS A ROCK 


What Does This Mean to You? | 


What Do Good Castings Mean to 


You in Your Manufacturing? 





What Do Solid Castings Mean to 


Your Customers? 


PRESSURE CASTINGS, INC. 


Zinc and Aluminum Die Castings 





21500 St. Clair Ave., Cleveland. Ohio 

























































Training Men to Meet Labor Demands 


To meet the demands of the national defense industrial program 
for skilled and semi-skilled labor, the General Electric Co. is 
now offering short-term courses, running from three weeks to two 
months or more, in which men are trained to do one specific job 
such as run lathes, milling machines, drill presses or grinders, read 
blueprints, or perform simple assembly jobs. Trainees begin in 
one of three ways: they may engage in non-productive work under 
the direction of experienced men, in productive work under the 
supervision of expert operators, or they may observe and serve 
as helpers to experienced men. In addition, all plants of the 
company are cooperating with the vocational schools of the cities 
in the conduct of specialized courses and the four-year apprentice 
training program is also being continued in nine major plants. 


1940 A. S. T. M. Proceedings 


Committee reports and technical papers presented at the 1940 
annual meeting of the American Society for Testing Materials 
are now available in a 1400 page, one-volume edition covering 
“Proceedings of the Forty-Third Annual Meeting.” Important 
recommendations on specifications and standardized test methods 
for materials are included in the 55 committee reports, nine of 
which pertain to ferrous metals and seven to non-ferrous metals. 
Subjects of other reports include paint, varnish, lacquer and re- 
lated products, electrical insulating materials, rubber products, 
plastics, etc. The section devoted to technical papers with dis- 
cussions constitutes a major portion of the volume and covers 
topics relating to the significance of mechanical properties of metals, 
effect of protective coatings on the corrosion-fatigue strength of 
steel, materials at high temperatures, anodic coatings, and others. 


Copies may be obtained from the American Society for Testing 
Materials, 260 S. Broad St., Philadelphia, Pa. 


Record Machine Tool Output Anticipated 


Machine tool makers, who set a new output record of about 
$200,000,000 in 1939 and increased production in 1940 to $450,- 
000,000, or 125 per cent, are now aiming toward a still greater 
expansion in 1941. Increase during the first 2'% months this 
year over the like 1940 period has been over 80 per cent. Produc- 
tion in January was nearly $50,000,000; a survey just completed 
by the National Machine Tool Builders Assn., covering 95 per 
cent of the industry, showed that February shipments were $52,- 
100,000; and March output was running above February, indicating 
a new record production for 1941 which, in turn, will make pos- 
sible on-schedule operations by defense goods manufacturers. 


Oil Burners Exhibited 


On display at the 14th National Oil Burner Progress Exhibition 
in Philadelphia, late in March, was a record-breaking number ot 
exhibits by oil burner manufacturers and related suppliers of 
essential component parts and accessories. This show, held in 
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“TOPHET A” 
aah: 
Nickel-Chrome 


Heating Element Wire 


WILBUR B. DRIVER CO. 


NEWARK, NEW JERSEY 


cisely ‘wound ‘on. thin Cn CHOOSE Kole FASTENING DEVICES 


bakelite strip. 


ine CONTROLS THE Dime OF LEAST RESISTANCE... 


change is 300° for con 
trols without switch; for TIME and 
265° with switch. y 
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Perfected sliding con 
tact of special alloy. 


Exclusive winding lub S A V | y « S 
ricant. 


* 
14"' dia. shafts. Bush ve Along Your 
ings *,-32 thread, any ) f 


length available. ; A | Li 
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Stop limiting rotation Ia NP 
independent of sliding 


peso nice ea <p Build with more speed and greater rigidity, | ee il 
bout ened to shaft. _ at less cost by using Prestole Fastening | 4 ! 
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*% Just specify Clarostat when you need wire ae 
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‘ Each Prestole Fastening Device made Hin Mi \ feet 
Controls with switch wound rheostats or potentiometers. Such con from cold-rolled steel (see items 1. 2. and 4 { ain ny 
or without switch, trols are used by the Army and Navy, Bell Labs., : ae : 


GE. NBC. CBS, fine instrument makers, and embodies the conically formed, and scien- Sty 
, , . , - . , Ss 
* others. For higher power applications, 


there's tifically slit thread, which is attained by the 
< < c rs , < " Tice Daw a ‘ . f & 
Linear resistance units the Clarostat 25-watt power rheostat incorpo Patented Prestole method of pre-tapping. This I restole is made of .050 
rated at 3. watts; rating the very latest refinements. ; cold-rolled steel, easy to jig and 
tapered controls, oS 


. weld. A sturdy, efficient fastener. 
aa 3 watts . + d U h Pp b/ CUTCOSTS with PreformedPrestoles More than 40,000,000 used by the 
100,000 ohms. Sen s that rooiem .. . automotive industry in 1940 

. F Rapidly finding new places along 
assembly lines. 


Your preformed Prestole Fastening De- 
vices, with pre-tapped holes, actually invite 
the entrance of the mating screw thread 
make it unnecessary for the screw itself to QUICKIES Item 3 above 
deform the metal—allow for reasonable toler- Spring push-on nuts. Push over 
ances in hole alignment and create an assem- pins, any shape or material, for 
bly with a positive tension that stays tight duick vibration-proof assemblies. 
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. oss Many items in stock. Specials de- 
FPrestole Sales Division signed to fit your needs. Write 
285-287 NORTH SIXTH STREET 
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Multiple units for cheerfully submitted to responsible parties. 
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TIPAING 
For Short Interval Accuracy 


PHOTOSWITCH ELECTRONIC TIMER TYPE 115 



































EXTENSIVELY USED ON — 


Injection Molding Machines 
X-Ray Apparatus 
Automatic Spraying Equipment 


Process Control 





Automatic Machine Tools 
Welding Equipment 
Automatic Ship Whistle Control 





A UNIVERSAL TIMER 


Six timing ranges including split second timing 
Instantaneous push button and sustaining contact control 
Accuracy with complete interchangeability 
Unlimited life guarantee 


Send for Bulletin 901 
Describing Photoswitch Timing Equipment 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR INDUSTRY 


PHOTOSWITCH INCORPORATED 
CAMBRIDGE e MASSACHUSETTS 


District offices in TP) all principal cities 





Put the 


Wire 
Stripper 


To work in 
Your Plant on 


10-DAY FREE” TRIAL 


F YOU STRIP WIRE in your plant, 
the COLONIAL Wire Stripper 
will effect decided production econ- 
omies thru its fast and accurate per- 
formance. Easy to operate—fool- 
proof thruout—high quality construc- 
tion—a remarkable machine. 






























Note These Features: 


1.—Centrifugal action on 
double edge blades. No 
springs whatever. 2. Dialed 
micrometer adjustment screw, 
for exact gauge, for stripping 
all kinds and sizes of wire 
3. Dise clutch and lever con- 
nected and under positive 
control of micrometer adjust 































Without obligation, you can prove 
the worth of the COLONIAL—on 
your own work—cn our TRY BEFORE 
YOU BUY PLAN. 


































mem h 4. — yer Send us your wire samples and specifi- 
swite ghee ts Ces cations so we may accurately gauge 
—? gg as your needs before shipping machine 
peda 3 eve ounter ° . 

Sa al (Pare plate and instructions. 

bushed for ail sizes of insula . 

tion, leads wire direct to Take advantage of this Free 













Trial Offer or Write for Cir- 


culars and Prices. 


center of stripping blades 

















Pyramid makes a Wire Stripper for every need: 
Colonial, E-Z Foot Pedal, Mastercraft Foot Pedal, Side 
Lever, Overhand Lever and Hand Wire Strippers. 


PYRAMID PRODUCTS COMPANY 
2224 So. State St. CHICAGO, ILL. 












the Philadelphia Convention Hall, was under the auspices of the 
Oil Burner Institute. Exhibitors totaled 187. 

Makers of such heating units continue to show progressive 
resourcefulness in improving the economy, efficiency and reliability 
of their products but are encountering increasing difficulty, along 
with other makers of electrically energized products of various 
kinds, in obtaining continuity in the supply of those materials upon 
which they have been accustomed to draw for essential parts. 
Consensus seemed to be that most oil burner manufacturers would 
be able to see their 1941 models and production through with the 
materials now on hand but that later activities would certainly 
require major revisions of lines and materials. Engineers were 
less worried about the problem of substitution than might be antici- 
pated, many of them feeling that relatively simple change-overs 
might be accomplished within this type of complete product. 

Little of radical departure was to be noted in the basic en- 
gineering of models shown this year and appearance lines of 
housings and casings were generally different only to the degree 
of those finishing materials and methods used. 


Metal Supplies For Defense Needs 


Belief that the current tightness in the aluminum supply-demand 
situation may be relieved somewhat within the next few months 
has been expressed by defense officials in Washington. With 
the progress being made in expanding the producing and fabricat- 
ing facilities of the metal, the indications are that by mid-year 
production of virgin ingot will be running at the rate of about 
58,000,000 Ibs. a month against 45,000,000 at present. 

In addition, action being taken by manufacturers in non-defense 
lines in the use of substitute materials is becoming more pro- 
nounced. General Electric Co. has turned to the use of copper 
in its refrigerator freezing trays, due to its diminishing supply 
of aluminum, and on its washing machines, plastic agitators will 
replace aluminum ones. Maytag Co., a leading washing machine 
manufacturer furnishing cast aluminum tubs on a major part of 
its output, has not yet been forced to curtail production although 
it is pushing the sale of models with enameled sheet steel tubs. 
A number of other washing machine makers have already substi- 
tuted plastics for aluminum parts. 

E. R. Stettinius, Jr., director of priorities, Office of Production 
Management, has issued an order to manufacturers of refrigerators 
stating that the sale of ice trays made of or containing aluminum 







MEETINGS AHEAD 


April 1-3. American Society of Mechanical En- 
gineers. Spring meeting, Atlanta, Ga. C. E. Davies, 
29 W. 39 St., New York, N. Y. 

April 1-4. Eleventh Packaging Exposition and 
Conference. Chicago, Ill. Sponsored by American 
Management Assn. Clapp & Poliak, Inc., 232 Madison 
Ave., New York, N. Y. 

April 9-10. Midwest Power Conference. Fourth 
annual meeting, Chicago, Ill. Charles M. Nash, Illinois 
Institute of Technology, 3300 Federal St., Chicago, Ill. 

April 14-16. Machine Tool Electrification Forum. 
Sixth annual meeting, East Pittsburgh, Pa. Sponsored by 
Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 

April 16-19. Electrochemical Society. Spring meet- 
ing, Cleveland, Ohio. Colin G. Fink, Columbia University, 
New York, N. Y. 

April 17-18. Porcelain Enamel Institute. Tenth 
annual meeting, French Lick, Ind. C. S. Pearce, 612 N. 
Michigan Ave., Chicago, III. 

April 28-May |. Chamber of Commerce of the 
United States. Twenty-ninth annual meeting, Wash- 
ington, Di. 

May I1-15. National Electrical Manufacturers 
Association. Spring conference, Hot Springs, Va. W. 
A; Donald, 155 East 44 St., New York, N. Y. 

May 18-21. National Industrial Service Associa- 
tion. Eighth annual convention and third industrial ex- 
hibit, Buffalo, N. Y. Stewart N. Clarkson, 420 Lexing- 
ton Ave., New York, N. Y. 
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RING 


PLASTIC MOLDED 
LUGGAGE 


HANDLES an = my 


to the users of 
Thermostatic 
Bi-metals or 

a (amiu (ei) 
Contacts 


PLASTIC MOLDED HANDLES 


are ideal for Portable Radios, Instru- 
ment Kits, Portfolios, ete. 


Smooth, sanitary, pleasing to touch, 
they fit the hand perfectly. Will support 
150 pounds. Made in two sizes; one 
434”, the other 3144” between supports 


Stock colors are Black, Brown, Ivory, 
and Buckskin. Other colors special. 


SEND FOR SAMPLES and PRICES 


CHICAGO MOLDED PRODUCTS CORP. 


1024 N. KOLMAR AVE. — CHICAGO, ILL. 
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Now more than ever 


Foe ention Counts 






Look over the parts il- 
lustrated. The one 
needed for your prod- 


uct may not be shown * Today, emphasis throughout industry is placed primarily 
but Hubbard can still on increased production. And that’s why accuracy in manu- 

ke it facture and painstaking care in inspection is more important 
make It. 


than ever. By dealing with The H. A. Wilson Co. you elimi- 
Describe your problem; nate entirely any worry on this score. Because —regardless 
send in your drawings, of increased demands- -the principals of this company will 
or samples. Geta continue to supervise and check every order—personally. 


Hubbard quotation. 105 CuestNut St., Newark, N. J. Branches: Cuicaco, DetTrotr 







M-D-HUBBARD SPRING CO. 


566 CENTRAL AVE., PONTIAC, MICH. : 
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PILOT Motors offer 
greater dependability 
at reasonable prices. 
Shaded-pole induc- 
tion motors with frac- 
tional H.P. ratings of j 
1/500thto1/15th.Send 4j 
for Bulletin ‘‘P-140”’ 


F. A. SMITH MFG. CO. @ 
409 Davis St., Rochester, N. Y. [ 


RELAY 


IMPROVES 
EQUIPMENT 
PERFORMANCE 


* 





% For manufacturers of electrical products and equipment 
who require accuracy and dependability under all con- 
ditions, this H-B relay offers performance plus. Approved 
by the Re-examination Service of Underwriters Laboratories, 
Inc. Bulletin A describing its many features sent on request. 


ema 


As 


PHILADELPHIA, PENNA. 


2531 N. BROAD STREET, 














for use in mechanical refrigerators is to be restricted as follows: 
With the sale of new refrigerators of less than 6 cu.-ft. capacity, 
there may be included one aluminum tray of 2 |b. capacity; boxes 
6 cu.-ft. or more, but less than 10, may have two trays of 
approximately 4 lb. total capacity; and boxes of 10 cu.-ft. or 
more, four trays. Aluminum trays should not be sold separately. 
It is understood that through this action about 7,500,000 Ib. of 
aluminum will be saved annually. 

The price stabilization division of the National Defense Ad- 
visory Commission has established a temporary price not to 
exceed IIc per lb. on mixed aluminum scrap sold by airplane 
manufacturers. Purpose of this limit, which the commission said 
might be lowered, is to protect producers of new aluminum against 
a threatened runaway price for scrap and at the same time to 
free the accumulation of this material. 

In another move to reserve the use of essential materials for 
defense requirements, the Office of Production Management 
has imposed a mandatory priority on the producers of magnesium, 
who have been asked to assign a preference rating of A-2 to 
defense orders for this material so that delivery on the required 
date may be assured. As in the case of aluminum, the priorities 
division will make a monthly check of all magnesium orders. 

Survey of the amount of nickel held by industrial consumers 
is being undertaken by the Bureau of Mines, at the request of 
the Office of Production Management, as a result of reports that 
. Harriman, 
chief of the OPM’s materials branch, pointed out that approxi- 


shortages exist in the supply of this material. W. A 


mately 85 per cent of all nickel produced in the world is ob- 
tamed from Canada. 

Robert C. Stanley, chairman and president of the International 
Nickel Co. of Canada, Ltd., in a statement issued recently said: 
“The supplies of nickel available to the United States markets 
have been brought to record heights. Beginning in the latter half 
of 1940, the rate of deliveries has been about double that of any 
previous year. The greatly increased supplies have been made 
possible through progressive expansion by International Nickel in 
mining, milling, smelting and refining capacity. The British 
Empire and the United States together are sharing all of the 
supplies of nickel which prior to the war were serving the needs 
of the rest of the world. The immediate calls for nickel by the 
nickel-consuming industries in the United States are considerably 
larger than the supply which is now being provided. It is ques- 
tionable however whether the actual United States needs for nickel 
as reflected by the consumption of the products of the nickel- 
consuming industries, exceed the available supply. It seems ap- 
parent that there is an inflation of demand as compared with real 
consumption. . . . The studies which are in progress in coopera- 
tion with large consumers indicate that the nickel supply will be 
ample for the needs of the National Defense Program and British 
and Canadian orders placed in the United States, and also should 


provide for a volume of commercial requirements.” 


Pioneering in the Field of Electricity 


Accomplishments of the pioneers in electrical industry have been 
dramatically related “Men and Volts,” a story of the origin 
and first thirty years of the General Electric Co. Written by the 
late John Winthrop Hammond and edited and condensed by 
Arthur Pound, it moves swiftly from the creative period of the 
arc light and incandescent light through the commercial introduc- 
tion of electric lighting, to electric transportation, motors, the 
transmission of power, thence to the period of expansion and 
consolidation. Continuing with the formation of the General 
Electric Co., “Men and Volts” tells of the development of big 
generating units, beginning of hydroelectric projects, expansion of 
systems through transmission, development of steam turbines, start 
of industrial research and of commercial and financial expansion, 
concluding with applications and discoveries, beginning of radio and 
major achievements. Published by the J. B. Lippincott Co., East 
Washington Square, Philadelphia, Pa. 


Product Sales Top Similar 1940 Period 


Washing Machines. Totaled 133,411 shipments in January 
1941 compared with 119,228 in the previous January and 92,474 
in December 1940, respective gains of 11.8 and 44.3 per cent, 
according to industry-wide figures reported by the American 
Washer and lIroner Manufacturers Assn. 

Ironers. Aggregated 20,986 in January this year, topping 
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wed quickly and economically incorpo- 
es rate ball bearings in their equipment where the bear- 
ing housing is an integral part of the machine. 
ners 
: SIMPLEX MACHINE UNITS. [—__— 
that @ Available in 3 capacities for light, medium FOR NEW 
and heavy loads with either single row, double BULLETIN 
an, row or self-aligning ball bearings stack gains 
oe @ Shaft mounting is either direct or througha = 
ve tapered adapter sleeve. daasuihan 
— @ A new type frictionless non-drag Labyrinth a 
Seal, made of Neoprene, keeps out dirt and other units. 
aid : harmful elements. 
ar AHLBERG BEARING COMPANY 
half Manufacturers of (cus) Master Ball Bearings 
aa 3030 West 47th Street Chicago, I1!. 
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: Wound Accurately at High Speed 
per Wound Accurately at High Spee 
neral 4 The widespread use of Ohmite Rheostats in all types of 
F big _ The No. 105 Universal Coil Winding Machine : products, coudaniog equipment and laboratory cmuatent 
mn of incorporates a new paper feeding mechanism. sree how — they meet each control a Their com- 
“ ‘ . act design, all-ceramic vitreous-enameled construction 
ie : A “ Vertical-Type Delivery Shelf” insures pi many other features assure smooth action and long 
dq accurate introduction of the insulating paper operating life. Ten wattage sizes from 25 to 1000 watts. 
— : Many stock units. Special units promptly made to your 
East at all times. = 


oe specifications. You’re sure of the exact, most economical 
Wri ‘last ” — rheostat for the job. 

Ps : Ja . ‘ 

ge Write for iustre bulletin: to:. Write on company letterhead for Ohmite 


we Catalog and Engineering Manual No. 40 
OHMITE MANUFACTURING CO 


oe UNIVERSAL WINDING COMPANY 4804 Flournoy Street, Chicago, U. Sah 
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JELLIFF 
FINE PRECISION WIRES 


Available in sizes down to No. 50 gauge 


KANTHAL—For high resistivity and high tem- 
perature alloys. 

COPPER NICKEL—For precision instruments— 
extremely low temperature coefficient. 
NICKEL CHROMIUM—Hisgh resistance, 
non-corrosive alloys. 

PROMPT SHIPMENT 
FROM STOCK 
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10> PEOU-OT AVE.,. SOUTHPORT, 2onn. 


CHANGE MARKINGS 
on PLASTIC PARTS 


without changing molds! 
ONE MOLD 


for 
Several Parts 





* Why risk expensive die changes on olastic parts 
used for experimental models? Use blank stock 
handles, knobs and dials. Then, let Rogan add 
the finishing touches by branding in the markings. 


CUT DIE CHANGE AND MATERIAL COSTS 


on new and regular line products. by standardiz- 
ing your molds. Here, again, let Rogan brand 
in your designs, lettering and markings—easy to 
change on standard molded parts by the Rogan 
branding method. 


AS PERFECT AS MOLDED LETTERING ITSELF— 


Rogan Deep Relief Branding fuses your design 
and marks with Plaskon, Durez, Bakelite or other 
plastic materials. Lettering is clear, sharp and 
clean. Will not scratch or rub off. Easy to read. 


TRY ROGAN BRANDING ON PLASTICS TODAY! 


Low in cost — changes on plastics become a mere 
detail — help you meet early delivery dates — and 
the SAVINGS are almost incredible. 


WRITE TODAY for full details of the Rogan Deep 
Relief Branding method. No obligation. 


ROGAN 


BROTHERS 
180 N. Wacker Drive, Chicago, Ill. 





























































the 10,373 total in the same month of 1940 by 102.3 per cent. 
Declined, however, from December 1940 shipments of 23,191 
units by 9.5 per cent, as announced by the American Washer 
and lroner Manufacturers Assn. 

Vacuum Cleaners. January industry sales totaled 147,585 
as compared with 120,415 for January of last year, up 22.5 per 
cent, according to the Vacuum Cleaner Manufacturers Assn., but 
were down 8.5 per cent from December's total of 161,311. 

Refrigerators. Domestic household units sold during January 
amounted to 349,901 compared with 218,250 in January 1940 
and 107,176 in December 1940, gains of 60.3 and 226.7 per 
cent as reported by Nema. 

Electric Ranges. Sales in January totaled 50,516 units, 
39.1 per cent above January of last year when 36,395 were 
sold, according to Nema, and up 105.2 per cent from December 
sales of 24,626. 

Mechanical Stokers. Sales reported for January 194] 
totaled 5,501 compared with 4,124 for January 1940, gain of 
33.3 per cent, and 6,357 for December 1940, down 13.4 per 
cent, according to the Department of Commerce. 

Electric Water Sys- 
tems. Sales for 1940 ex- 
ceeded 250,000 units, attain- 
ing the objective set up by 
the Electric Water Systems 
Council in 1935 and mark- 
ing the culmination of seven 
years of joint effort on the 
part of manufacturers and 
power companies. The cur- 
rent year is expected to set a 
new high in the sale and in- 
stallation of water systems. 





1933 1934 1935 1936 1937 1938 1939 1940 


Chicago Designers Hold Exhibit 


Actual products— from shavers to refrigerators, photographs, mod- 
els, renderings or any mass production article that has been designed 
and placed upon the market during the past year, or is now in 
production will be shown by members of the Chicago Society of 
Industrial Designers in an exhibition to be held at Art Center 
Chicago, 820 N. Michigan Ave., Chicago, from April 3 to 19. 


Energy Output Shows Marked Gain 


Production of electricity by the electric light and power industry 
for the week ended March 15 was 2,817,893,000 kw.-hr. against 
2,835,321,000 kw.-hr. in the preceding week and 2,460,317,000 
kw.-hr. in the comparable week of 1940, increase of 14.5 per 
cent. According to figures released by the Edison Electric Insti- 
tute, total output in the four weeks ended March 15 amounted 


to 11,298,885,000 kw.-hr. compared with 9,858,637,000 kw.-hr. in 
the corresponding period last year, up 14.6 per cent. 


Hotpoint Produces Millionth Range 


Production of the millionth electric range by the Hotpoint Co., 
pioneer in electric range development and the first manufacturer 
to produce one million units, was marked by a special commemora- 
tion ceremony at the Hotpoint factory in Detroit on March 24. 
This special model, equipped with 24-karat gold hardware and 
trim, has been donated to the Ford-endowed Greenfield Museum, 
Greenfield, Mich., where it will be placed alongside the first 
practical electric range, which was made in 1910 by George A. 
Hughes, now chairman of the Hotpoint Co. A number of exact 
replicas of the original millionth model have been produced for 
display purposes and a complete merchandising, advertising and 
publicity program marking this event has been prepared by Hot- 
point for the benefit of retailers. 


‘ v ‘ . rr . 
Sloan_Proposes Special Taxation 


Several steps to check inflationary forces growing out of the defense 
program have been recommended by Alfred P. Sloan, Jr., chair- 
man of General Motors Corp. Among them are the levying of 
special excise taxes on any consumer goods whose production con- 
flicts with defense needs and revision of the tax structure. To 
avert inflation, Mr. Sloan has suggested that immediate action be 
taken on four main policies, as follows: (1) Prevention of credit 
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“There’s magnet 






















wire that can 
take it”! 


As magnet wire is forced into 
narrow slots when winding 
armatures and stators, its enamel 
covering must be tough to 
stand the punishment. Acme 
Magnet Wire can take it! 


This is due to the use of 
enamel of special formula de- 
veloped in the Acme plant 
during many years of study of 
the manufacturer's problems. 
Acme quality is production's 
first aid! Acme Enameled 
Magnet Wire is also Available 
covered with cotton, silk or 
thin abrasion-resistant paper. 
Samples for test 
sent on request. 
Please give gauge 
and type. 
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THE ACME WIRE CO. 
NEW HAVEN, CONN 


PRODUCTS 





MAGNET WIRE—VARNISHED INSULATIONS—COILS 


Thirty-Nine Years With 
STAR 


means better 


PORCELAIN 
for You! 


This man exemplifies the 
high type of technical knowl- 
edge and experience that 
insures the finest product that 
the industry can produce. 
Previously foreman of two 
different departments, and a 








Francis Burroughs : 
came to STAR in 1902 student of chemistry and 


physics, he is now head of 


Makers of 


te THERMOLAIN the STAR Laboratory, where 
*% VITROLAIN he is a vital factor in produc- 
*% LAVOLAIN ing ceramics that conform 
; mee exactly to your needs. 

* Commmnaial White Write for Bulletin 


PORCE OMPANY 
41 Muirhead Ave. TRENTON, N. J. 
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Reflecting | 


For over 15 years G-M engineers and 
products have been recognized as out- 
standing in the electrical and_ scientific 
instrument fields. 


Now the added facilities of our newly com- 


pleted ultra modern daylight plant make 


New Type C 


it possible for us to offer manufacturers Electro-Magnetic 
_— : ? fie ; Relay 

a definite solution to many relay problems. ee ee 

Our Type “C” electro-magnetic relay is 2% 6" long, 2%%6’" high, 

eee : i 17%” wide. Long me- 

now available in | to 4 poles, single or chanical and electrical 

. ; : ee Pathe life. Variety of contact 

double throw. Large production facili- seaiealais te teak auie- 

ties, and the machine assembly of parts | ial requirements. Self- 

: . pee ‘ cleaning, wiping con- 

provide low cost manufacture of this high tacts. Write for bulletin 


a . i . . No. 607. 
quality relay. We invite your inquiry. ; 





4310 NORTH KNOX AVE. CHICAGO, U. S.A. 





TORQUE MOTORS 


Quick starts without 
hesitation and sudden 
stops, even to a stall, 
are possible with 
Welco Torque Motors. 
They are built for 
speed as well as 
power. 


Let our engineers suggest 

a torque motor for your 

machine. Address Dept. 
300. 


tila ee MSG aca aed iia | bY 


CINCINNATI, OHIO 
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your machines and products 


(1) IMPROVED DESIGN: The greater holding power 


of ALLENS permits use of smaller size screws, — hence 


more compact designs of machines, appliances and 
apparatus. Made from special-analysis alloy steel 
ALLENOY), scientifically heat-treated and precision- 
threaded, these screws hold parts together with a grip 


that defies vibration. 


(2) EASE OF ASSEMBLY: With the handy hex keys, 
ALLENS can be quickly set-up in hard-to-get-at places 
where open-end wrenches can not be worked. For 
added convenience the smaller sizes of screws may be 
held on the keys and threads started in the tapped hole 
with no finger manipulation. 


(3) LOW MAINTENANCE: With ALLENS there are no 


slots to burr or become worn; no heads to become 


rounded and battered by wrench slippage. Adjustments 


can be made indefinitely with no damage to the socket 


hole. Replacements rarely are necessary since every 
ALLEN screw is guaranteed perfect, being instrument- 


tested at every stage and inspected manually and visually 


before shipment. 


Call on your local Allen Distributor for samples and accommodating service. 


THE ALLEN MFG. COMPANY 


HARTFORD, CONNECTICUT, U.S. A. 





LEADING WAYS ALLEN 


Hollow Screws will improve 





excesses by requiring promotion of savings and their investment in 
private productive enterprise or in government bonds; (2) Increas- 
ing yield of taxes through increasing productive capacity of the 
nation by utilizing full productive capacity; (3) Prevention of 
abnormal increases in wage rates. There is no economic justifica 
tion for general wage increase unless cost of living rises, he said. 
Approximately 85 per cent of price of goods and services con- 
sumed reflects cost of salaries, wages and other payments for labor. 
Hence prices will rise if “labor capitalizes on existing emergency 
to obtain increases in wage rates not justified by increased cost of 
living.” (4) Control of consumer purchasing power in relation to 
the available supply of consumer goods. 

Looking to the period of post-defense problems, Mr. Sloan has 
urged the development of a comprehensive program to ward off 
danger of collapse upon liquidation of the defense program. He 
declared that no more fundamental attack could be made than 
entire reorganization of the tax structure, particularly reflecting 
the principle that more equitable methods and reduced rates might 
well result in increased revenues just as lower prices expand 
volume in industry. 


New Plants, Expansions, Acquisitions 


Simpson Electric Co. has begun construction of an addi- 
tion to its present factory in Chicago which will ultimately double 
plant capacity. 

General Electric Co. has completed plans for the reopening 
and renovation of its former motor plant in Taunton, Mass. to 
further expand its facilities for the manufacture of molded plastic 
parts. It is expected that this plant, which increases the number 
of G-E plastics plants to five, will be in operation by July. An- 
other new plant in Jackson, Miss., to be known as the Jackson 
Lamp Works, will house all operations for the manufacture of 
fluorescent lamps under one roof. 

General Electric X-Ray Corp. has started work on a 
five-story addition to the corporation's W. Jackson Blvd. building 
in Chicago for the manufacture of the million-volt industrial x-ray 
apparatus recently designed for the rapid examination of steel 
going into gun mounts, gun carriages and other armament products. 

Wilcolator Co. moves into a modern, two-story plant at 1001 
Newark Ave., Elizabeth, N. J., early this spring. 

International Telephone Development Co., Inc., sub- 
sidiary of the International Telephone and Telegraph Corp., is 
more than doubling its present space at 137 Varick St., New 
York City, to meet an urgent demand for selenium rectifiers. 

Industrial Timer Corp. is now located at 117 Edison 
Place, Newark, N. J. 

Bauer & Co., Inc., has purchased a building at 844 Windsor 
St., Hartford, Conn. which more than doubles the floor space 
of the present establishment. 

Chelsea Fan & Blower Co., Inc., has moved into a new 
plant in Irvington, N. J. 

Independent Pneumatic Tool Co. of Chicago has been 
engaged in a building program during the past year which in- 
cludes the erection of a new $500,000 plant in Los Angeles, Cal. 

Glyco Products Co., Inc., has moved from 148 Lafayette 
St., New York City, to larger quarters at 230 King St., Brook- 
lyn, N. Y. 

Radio Corp. of America will erect a laboratory building 
at Princeton, N. J., to be known as RCA Laboratories, for all 
research and original development work of RCA and for its 
patent and licensing activities. It is expected to be completed 
before the end of the year. Otto S. Schairer, heretofore vice 
president in charge of the patent department, will be vice presi- 
dent in charge of RCA Laboratories, which will include the patent 
department; Ralph R. Beal, research director, will have general 
direction of all research and original development; Dr. C. B. 
Jolliffe, who has been in charge of the RCA frequency bureau, 
has been made chief engineer; E. W. Engstrom will be director 
of the Princeton Laboratories, with Dr. V. K. Zworykin and 

B. J. Thompson as associate directors. 

Stoler & Curll, Inc., 18 and Cherry Sts., Philadelphia, Pa., 
have purchased all patterns, patents, drawings and engineering 
data pertaining to the Industrial Furnace Division of the Phila- 
delphia Diying Machinery Co. 

Nebel Machine Tool Co. of Cincinnati, Ohio, formerly 
the Rahn-Larmon Co., is planning the erection of a large new 
plant to be located at Parkway and Sassafras St., Cincinnati. 
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MOTORS 


PEN CT Ca Oa CLs 


ANY times a motor with standard wind- 
M ings is not the best motor for the job. 
Or a change in frame design or size means 
a better application to your product. 


Peerless is equipped to handle large or 
small orders of any special design that 
will give you maximum motor efficiency, 
trouble-free operation and minimum 
upkeep. Send us your motor problems. 
47 years of building motors have given 
Peerless engineers experience in meeting 
any motor problem. 


3 Doorbous. ARATE) 


WARREN, OHIO 


UUR PRODUCT DESERVES THS 
FINAL TOUCH OF DISTINCTION 


At Viameplate day 
CROWE 


Specialists in dine “Wletalenatt 


MODERN IN DESIGN 
MODERN IN FINISH 


ETCHED - EMBOSSED AND 
LITHOGRAPHED ON METAL 


ene PROCESS 
NAMEPLATES ARE 


SEND FOP; BULLETIN 64 SILENT SALESMEN 


@ Aerovox offers you a standard line of 
motor-starting capacitors, as well as 
special types made to your specifica- 
tions or requirements. 


And to aid you determine the ideal 
capacity value for quick starts and ade- 
quate torque, Aerovox offers you the 
Capacitor Selector for use in the engi- 
neering lab., in production tests, and for 
servicing. Clips in place of capacitor. 
Provides wide range of capacity values. 
When ideal starting is attained, the 
“On” toggle switches indicate capacity 
required. Meanwhile, the Emergency 
Unit provides just that value, by plug- 
ging in sections. 





Write for latest Industrial Capacitor 
Manual. Submit your problem. Let us 
quote on your capacitor needs. 


AAU 


Sr eg 
; CORPORATION 


TT) eT EPC we EOL DCR Old 0 pe NEW BEDFORD. MASS. 
1752 WAVELAND AVE. CHICAGO. ILL. {ogo oe: 
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PEED-UP is the order of the day for American in- 
dustry. Overtime and extra shifts place an added 
burden on machines and power transmission lines. 
Accurate, sturdy BCA Ball Bearings are insurance 
against costly shut-downs for repairs or replacements 
of the machines you operate. They are an assurance 
of trouble-free operation, too, in the machines which 
you make and sell. 

Every BCA Ball Bearing is designed right— made 
of the right materials for the service indicated in 
the BCA Data Book. If your designer and plant en- 
gineer do not have a copy of this quick reference 


book, write and we will send it to you, quick. 


BEARINGS COMPANY OF AMERICA 
416 HARRISBURG AVENUE + LANCASTER, PENNSYLVANIA 


Le ee Lk 


Ball Goarings 





About People You Know 


Charles A. Simmons, Sr., president of the Simmons Ma 
chine Tool Corp., has been appointed a member of the machine 
tool and heavy ordnance section of the National Defense Advisory 
Commission. 

George N. Jeppson, who has been vice president of the 
Norton Co., succeeds Aldus C. Higgins as president. Mr. 
Higgins is now chairman of the board while Henry Duckworth, 
formerly assistant treasurer, has become vice president. 

J. H. Rasmussen, previously connected with Zenith Radio 
Corp., has been appointed manager of the radio diviston of 
Crosley Corp. 

C. C. Shutt, formerly manager of engineering, smal! motor 
division of Westinghouse Electric & Mfg. Co., has been made 
manager of the division. 

DeAlton J. Ridings has been promoted to the post of gen- 
eral manager and Harvey L. Ramsay to general sales manager 
of the Porter-Cable Machine Co. 

R. H. Hathaway has been appointed assistant to chief engineer 
Henry J. Kingsbury at Hammond Machinery Builders, Inc. He 
was formerly sales engineer for Production Machinery Co. 

Clarence B. Tilton has been elected vice president in charge 
of production of the Safety Grinding Wheel & Machine Co. 

E. W. Petersen of the American Blower Co. has been elected 
president of the Propeller Fan Manufacturers Assn., Detroit, and 
A. R. Stephan of the DeBothezat Ventilating Equipment Co., 
vice president. 

H. H. Beverage, since 1932 chief research engineer of RCA 
Communications, Inc., has been made vice president in charge 
of research and development. 

Addison C. Armstrong has joined the Worthington Pump 
and Machinery Corp. as manager of the ordnance division at 
the Holyoke, Mass., works. 

S. J. McDowell has joined the engineering staff of the 
American Lava Corp. where he will have charge of production. 

Elliott Harrington, who has served in various engineering 
and sales capacities in the General Electric air conditioning de- 
partment, has been named sales manager of the air conditioning 
and commercial refrigeration department with headquarters in 
Bloomfield, N. J. Frank H. Faust has been appointed com- 
mercial engineer of the entire department. 

J. H. Parker, vice president of the Carpenter Steel Co. for 
the past 25 years, has been elected president succeeding the late 
Fred A. Bigelow. Ernest J. Poole, Jr., general superintendent, 
has been named vice president in charge of manufacture and 
Frank R. Palmer, previously assistant to the president, has 
been appointed vice president in charge of sales. 

J. C. Merwin, formerly treasurer, has been elected president 
of the Chain Belt Co. to succeed the late C. R. Messinger. 

James M. White has been appointed assistant general works 
manager of the Allis-Chalmers Mfg. Co. He was manager of 
the company’s LaPorte works for the past six years. 

William L. Dolle, heretofore vice president of Lodge & 
Shipley Machine Tool Co., has been named president and general 
manager, Fred Albrecht, vice president and treasurer 


Rising Prices 


While prices of a few basic materials and commodities are being 
controlled with some effectiveness, other products including such 
electrical goods as flashlight batteries, electric fans, switches, outlet 
boxes, some sizes of refrigerators and stoves, and flexible armored 
cable have recently been marked up. 


Government Defense Placements 


Among defense products and materials contracts awarded by the 

government during the past month to organizations active in the 

field of complete electrically energized products are those which 

follow. (Amounts involved are shown in parenthesis in round 

thousands of dollars.) 

Addressograph-Multigraph Corp. (46) Repair parts 

Aerial Machine & Tool Corp. (59) Belt assemblies; (29) Trigger 
motor units 

Air Associates. Inc. (124) Mooring kits 

Allis-Chalmers Mfg. Co. (5,120) Artillery material 

American Brass Co. (293) Small arms ammunition; (143) Metal- 


lic hose 
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He HEN NEXT you need fastening devices requiring special 
heads, threads or body shapes — and need them in a hurry 
charge — put the job up to PROGRESSIVE. Our “ specials” department 
is geared to produce made-to-order parts, such as those illus- 
trated, with time-saving speed — and to undeviating high 
standards of uniformity, thread accuracy and great tensile i Se 
strength. Submit samples or specifications for quotations. he a ee 


lected 
, and 


Cau 


RCA In addition to the cold upset manufacture of special fasten- | | | SS OY ON mi 
devas ings, PROGRESSIVE is prepared to supply from stock all the | 


ZV 
standard Machine Screws and Nuts. Rivets and a y dome oe aap oe 
Pump Studs supplied on special order. Catalog gladly 


* e 
on at sent on request. Address: 
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—" C LARE Type “ge LSI TON Te MOTOR 


Si ee UES Tol MAR dal dt Coht-1e Milli meal Mel ie 
ndent, Micro-switch * Snap-action Contact bs mounted fan which drives a contin- 
: a v RELAY : val stream of cool air over exterior 
Operates on a few milli- | | of motor providing a dependable, 

ssident amperes —contacts carry =| NON-CLOGGING cooling system. 
meet 10 amperes 110 ¥- sc. MUMIA SUM tala is mL le| 


Particularly adapted for x 
longer life for the motor. 


Illustrating forced air movement 
over entire exterior of motor frame. 


works 


machine control, motor 


and lamp loads, photo 
Many other features explained in 


electric and similar appli- BALDOR Bulletin No. 202. Ask for it. 


cations. 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
iF g C Ti a g . Ds C iH ; Representatives in Principal Cities 
bal bad es P| 
LAWRENCE & LAMON AVES. - - CHICAGO 
1S EAST 26TH STREET. NEW YORK CITY 
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=" Type “TM” 
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round Snap-action Contact 


RELAY L winecte | 
I rigger Clare Data 


For slightly heavier loads—con- Book and | 
Catalog 
tacts rated 15 amperes 110 V. today. 
a.c. Operates on low coil cur- ——_—_—_—! 
Metal- rent and adaptable to similar 
applications. 
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the name for dependable 


SEIT Re Tea) 


LISTED AS STANDARD BY UNDER- 
WRITERS’ LABORATORIES, INC. 












FS-2 FOR 15 & 20 WATTS 


FS-4 FOR 30 & 40 WATTS te 
Precision and performance have es- 


tablished a reputation of quality for 
Sheldon starter switches. The name 
Sheldon is your assurance of a pre- 
tested, faster starting, quality switch 
that will perform with uniform preci- 


sion at all times. 


Ls Write for full details 


SHELDON ELECTRIC CO. 


76-82 Coit Street, Irvington, N. J. 
Chicago Office: 626 W. Jackson Bivd, 





Canadian Agents: Weiss & Biheller Can. Ltd. 


FS-6 FOR 100 WATTS 51 Colborne Street, Toront- 
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A chain is only as strong 

as its weakest link .. . 


This is true of motors and generators as well as chains. All too frequently the 
carbon brush is the weakest link in the motor or generator, the bottle-neck 
which determines the output. 


By specifying Pure Carbon brushes, the designer may be assured that when 
the load on the machine reaches the breaking point, the point where the weak 
link snaps, it will not be the brush that causes the failure. 


For over twenty-five years Pure Carbon engineers have been working to make 
brushes better and more fool-proof. The fact that over fifty manufacturers of 
motors, generators, and electrical apparatus are specifying Pure brushes on their 
various designs is proof of our success in this field. 


If none of our one hundred odd standard grades will do your job, we will design 
one specifically for your needs. The services of our Engineering Department 
are at your command for the asking; write today. 


mT Lb 


ST. MARYS, PENNSYLVANIA ae 












American Gas Accumulator Co. (220) Trucks 

American Steel & Wire Co. (26) Magnet wire; (94) Cable; 
(34) Steel 

Anaconda Wire & Cable Co. (89) Rubber-insulated cable; 
(28) Cable 


Bell & Howell Co. (150) Film scoring viewers, film editors and 






projection screens 

Bendix Aviation Corp. (93) Starters for tanks 

Bendix Aviation Corp., Bendix Products Div. (304) Gun-charg- 
ing cylinders; (106) Wheel and brake assemblies 

Bendix Aviation Corp., Eclipse Aviation Div. (2,520) Starter 
assemblies; (607) Generator assemblies; (31) Inverters; (27) 
Tools 

Bendix Aviation Corp., Pioneer Instrument Div. (129) Sextants 

Bendix Radio Corp. (74) Ajircraft radio 

Bishop Wire & Cable Corp. (43) Cable 

Boeing Aircraft Co. (202) Ammunition boxes, gun mounts 

Borg-Warner Corp., Rockford Drilling Machine Div. (59) Trans- 
mission clutches. 

Boston Insulated Wire & Cable Co. (25) Cable 

Breeze Corp. (540) Aircraft starters 

Brown & Sharpe Mfg. Co. (41) Lathes 

Bryant Chucking Grinder Co. (63) Grinding machines 

Bullard Co. (39) Turret lathes 

Caterpillar Tractor Co. (153) Graders 

Clark Controller Co. (228) Junction box straps 

Cleveland Automatic Machine Co. (71) Lathes 

Cleveland Pneumatic Tool Co. (3,739) Machinery and equip- 
ment 

Collyer Insulated Wire Co. (283) Cable 

Colt’s Patent Fire Arms Mfg. Co. (149) Small arms material 

Cone Automatic Machine Co., Inc. (28) Screw machines 

Consolidated Machine & Tool Corp. (281) Planers; (490) Ex- 
pansion of shipbuilding facilities 

Consolidated Aircraft Corp. (297) Consultant services 

Continental Electric Co., Inc., (222) Power plants 

Corning Glass Works (40) Water gage glasses 

Curtiss-Wright Corp., Curtiss Aeroplane Div. (454) Airplane 
parts 

Curtiss-Wright Corp., Curtiss Propeller Div. (376) Propeller 
assemblies 

Delta Electric Co. (63) Lanterns 

Electric Industrial Equipment & Supply Corp. (56) Wire and 
cable 

Enterprise Tool & Gear Corp. (164) Gears 

General Electric Co. (33) Rheostats; (380) Cable; (160) Motor- 
generator sets; (152) Generator assemblies 

General Electric X-Ray Corp. (199) X-ray equipment 

General Machinery Corp. (92) Rifling machine 

General Motors Corp., A. C. Spark Plug Div. (900) Plugs 

General Motors Corp., Harrison Radiator Div. (27) Coolers 

General Motors Corp., Cleveland Diesel Engine Div. (152) Gen- 
erator sets; (3,500) Propelling machinery; (97) Reconditioning 
of propulsion engines 

Gisholt Machine Co. (62) Turret lathes 

Gould & Eberhardt (39) Gear hobbing machines 

Graybar Electric Co., Inc. (32) Four-way clamps 

Hall-Scott Motor Car Co. (51) Engines 

Hanson-Van Winkle-Munning Co. (90) Motor-generator sets 

Harnischfeger Corp. (61) Bridge cranes 

Higgins Industries, Inc. (86) Radio equipment 

Hobart Bros. Co. (2,491) Generating units 

Hudson Wire Co., Winsted Div. (25) Magnet wire 

I-T-E Circuit Breaker Co. (34) Air circuit breakers 

Imperial Machine & Foundry Corp. (29) Vegetable peeling ma- 
chines 

Indian Motorcycle (857) Motorcycles 

Ingersoll Milling Machine Co. (175) Milling machines 

Ingersoll-Rand Co. (380) Air compressors; (25) Riveting ham- 
mers 

International Harvester Co. (932) Adapters and parts 

International Nickel Co., Inc., (41) Nickel-copper alloy 

Jack & Heintz, Inc. (122) Starter assemblies 

Jones & Lamson Machine Co. (148) Lathes 

Kearney & Trecker Corp. (40) Milling machines 

Kingsbury Machine Works, Inc. (25) Bearing thrust shoes 

Leece-Neville Co. (1,595) Generator assemblies 

Lidgerwood Mfg. Co. (180) Crane machinery; (91) Boat winches; 
(37) Winches, diesel, double drum, etc. 


ELECTRICAL MANUFACTURING 










harg- 


tarter 


(27) 


<tants 


rans- 


quip- 


terial 


| Ex- 


plane 


peller 


; and 


Lotor- 


Gen- 


loning 


g ma- 


ham- 


nches; 


Dependable Time Delay 
For Your Product... 


ee 


Ta 2G 03) eth 
DIRT OR TEMPERATURE 





@ This time delayfunitlis gaining 
popularity in industry & for @ un- 
failing depéndability. Its’ diversity 
of timing effects—from]/a)ifraction 
of a second to 
several minutes 


SET SCREW ADJUSTMENT 
FOR DELAY INCREASE 


FOR USE WITH EITHER 
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and its adapt- AC OR DC CURRENT 
ability to either 
AC or DC cir- 
cuits make , it 
particularly use- 
ful for delay 
control under 
severe condi- 


tions. Descrip- TOT Ue ails 


tive bulletin 
N-4 available TYPE CONTACTS 


on request; no 
obligation. 


AMERICAN GAS 


DIVERSITY OF TIMING 
EFFECTS POSSIBLE 


ACCUMULATOR CO. 


ELIZABETH ELECTRICAL DIVISION New JERSEY 





BARBER 


NOW! B-¢ PRESENTS... 


MOTOR-OPERATED 
GENERAL PURPOSE . 


CONTROL MOTORS 


@ These powerful, compact Control FOR... 
Motors can be used for many posi- 

tioning purposes where a reliable RHEOSTATS 
motor drive isneeded. All motorsare VARIABLE-SPEED 
completely oil-submerged for quiet- TRANSMISSIONS 
ness and long life. Available in MULTI-POINT 
fixed or adjustable speed, unidirec- SWITCHES 
tional or reversing models. For 115 BUTTERFLY VALVES 
or 230 V. A.C. Very small control RATIO VALVES 
current required on reversible motors. DAMPERS 

Write for information and prices. ETC., ETC. 
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1216 ROCK ST. e ROCKFORD e ILLINOIS 







































Home Grown’ IN AMERICA 


THIS SUPREME TRACING CLOTH 


*BRUNING RIVAL 


@ The finest tracing cloth 
available—the one that passes every test of 
value—is made today in America by the same 
exacting standards that have won it nation- 
wide fame! It is BRUNING RIVAL—a proved 


success on the drafting boards of the nation. 


Try Rival for yourself! Test 
it for uniformity of surface—for superior and 
lasting transparency—for easy erasing—for high 
tensile strength and durability. Find out how 
its greater workability can speed the job. A 
free, generous sample of Rival is yours for 


the asking. Just mail the coupon! 


BRU NIN G Sérce 1897 


SPEEDS—SIMPLIFIES—AND PROTECTS A NATION'S DRAFTING 


New York * Chicago * Los Angeles * Boston * Detroit 
Houston * Kansas City * Milwaukee * Newark °* St. Louis 
Pittsburgh * San Francisco * Seattle 


CHARLES BRUNING CO., Inc. , 
New York: 100 Reade Street © Chicago: 445 Plymouth Court 
Los Angeles: 919 So. Maple Avenue 
I want to try BRUNING RIVAL tracing cloth for myself. Please send me 
without charge or obligation, a generous working sample 


Name 
Address 


City 

















HAD A PROBLEM on my hands. Most of 

the contacts we use must be fabricated to 
exact specification. This was costing us valu- 
able time... meant production delays and idle 
equipment. And that means money. I consulted 
Callite engineers, discovered that they, with 
twenty years experience, have this building-to- 
specification down to a science. We have fewer 
production delays now. And fewer contact re- 
placements. Never saw such long-wearing 
contacts. Callite saves us money all around.” 
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CALLITE INVITES YOU to consult its experienced 


engineering staff for help on your contact problems. 
For bulletin pointing the way to better contact per- 
formance, address Callite Tungsten Corp., 547-39th St., 
Union City, New Jersey 
Callite contacts are available in Tungsten, 
Molybdenum, Silver, Platinum and alloys, 


in a wide variety of shapes and sizes. 
CONTACT CALLITE FOR CONTACTS 


i ai os 


CALLITE TUNGSTEN CORPORATION 


547-39th STREET * UNION CITY, NEW JERSEY 
CABLE: “CALLITES” 











Lincoln Electric Co. (438) Welding electrodes 

Lionel Corp. (52) Compensating binnacles 

Mallory & Co., Inc. (108) Shackle releases 

Mine Safety Appliances Co. (65) Powder-actuated tool parts 

Monarch Machine Tool Co. (992) Machine tools, lathes; (500) 
Expansion of shipbuilding facilities 

National Cash Register Co. (32) Shells 

National Electric Products Corp. (282) Cable 

Nepage Electric Co. (27) Night lighting system 

New Britain Machine Co., New Britain Gridley Machine Div. 
(181) Chucking machines 

Okonite Co., Hazard Insulated Wire Works Div. (28) Cable 

Phelps Dodge Copper Products Corp., Habirshaw Cable & Wire 
Div. (51) Cable 

Picker X-Ray Corp. (187) X-ray field units 

Precision Scientific Co. (30) Laboratory equipment 

Ritter Dental Mfg. Co., Inc. (55) Dental units 

Schutte & Koerting Co. (55) Motor-driven pumps 

Sellers & Co., Inc. (65) Milling machine; (79) Plate planer 

Shipley Machinery Co. (121) Shapers and lathes 

Simplex Wire & Cable Co. (62) Cable 

Sparks- Withington Co. (297) Hoist assemblies 

Sperry Gyroscope Co. (847) Gyro compass equipment 

Square D Co., Kollsman Instrument Div. (666) Altimeter assem- 
blies; (234) Aircraft accelerometers 

Star Electric Motor Co. (113) Motor-generator sets 

Stewart-Warner Corp. (601) Fuse units 

Stokes Machine Co. (196) Presses 

Sullivan Machinery Co. (92) Air compressors 

Swind Machinery Co. (33) Lathes 

Taylor-Parker Co., Inc. (28) Milling machine cutters and saws 

Thermador Electric Mfg. Co. (119) Practice bombs 

Tungsten Electric Co. (38) Carbide blanks 

United Aircraft Corp., Pratt & Whitney Aircraft Div. (131) 
Maintenance parts; (50) Generator and housing assemblies 

U. S. Electrical Motors, Inc. (59) Test stands 

Vickers, Inc., Waterbury Tool Div. (54) Transmissions 

Vickers, Inc. (895) Construction equipment for manufacture of 
hydraulic controls, etc. 

Ward Leonard Electric Co. (25) Rheostats and spare units 

Warner Electric Brake Mfg. Co. (59) Brake wheel units 

Warner & Swasey Co. (94) Lathes 

Waterbury Farrell Foundry & Machine Co. (71) Presses 

Webster Electric Co. (71) Assemblies 

Western Gear Works (44) Boat crane winches 

Westinghouse Electric & Mfg. Co. (16,150) Construction of new 
plant; (29) Refrigerators; (2,079) Blowers 

Westinghouse Electric & Mfg. Co., X-Ray Div. (32) Processing 
units; (416) X-ray equipment 

Worthington Pump & Machinery Corp. (425) Air compressors; 
(71) Pumps and parts 

X-Ray Mfg. Corp. of America (35) X-ray machines 










Standards on Rubber Products 


Issued under the sponsorship of Committee D-11 on Rubber Prod- 
ucts of the American Society for Testing Materials, “A.S.T.M. 
Standards on Rubber Products” gives in their latest approved 
form 34 standardized specifications and test methods. Several new 
standards approved in 1940 are included and all items are given 
in their latest approved form—many requirements having been 
changed during the year. 

Following revised methods of chemical analysis, there are require- 
ments on sample preparation for physical testing and tension testing 
and on accelerated aging of vulcanized rubber. There are tests 
covering resistance to light checking and proposed drafts cover re- 
sistance to light aging and the light sources to be used. Other tests 
which are widely used cover abrasion resistance, adhesion of rub- 
ber to metal, changes in properties in liquids, compression-deflection 
characteristics, and compression set. In addition to extensive pro- 
cedures for the testing of rubber insulating wire and cable there 
are five specifications for various classes of this material. Copies are 
available from the American Society of Testing Materials, 260 S. 
Broad St., Philadelphia, Pa. 


Movement to Improve Home Lighting 


Engineering groups cooperating in the development of new stand- 
ards for improved home lighting equipment include the American 
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For their high-precision instruments, the DeJur- 
Amsco Corporation of Shelton, Connecticut. 
chose Kurz-Kasch to mold eight sets of case 
parts. These are precision molded from dur- 
able Bakelite and reflect the skill and crafts- 
manship that go into the designing and mold- 
ing of every plastic part that Kurz-Kasch is 


called upon to produce. 


°° 2 NNR Re 


PRECISION INSTRUMENTS demana PRECISION PLASTICS 


It may be that plastics can solve a knotty 
product design problem for you. Our engineer- 
ing design department has aided many man- 
ufacturers to apply plastic parts to many prod- 
ucts. Our facilities—the facilities of one of the 
LARGEST and OLDEST exclusive molding 
plants in America—are at your disposal. Write 


for complete facts, without obligation. 
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les Branch Sales Offices: New York, Chicago 
Detroit, Los Angeles, Dallas, St. Louis, 
Toronto, Canada. Export Office: 116 Broad 
e of 4 lute. DAYT 0 N ’ 0 H | 0 Street, New York, New York. 


ONE OF THE LARGEST EXCLUSIVE MOLDING PLANTS IN AMERICA 















THE RAJAH SOLDERLESS 


new 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
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r'M On the Microscopic Side 


new Peck Service includes helical springs for jewelry, scientific instru- 





geen ments, etc., so small they often have to be assembled under a glass. be furnished tapped for 6/32", 8/32”, 
aes A few are shown above. The smallest of these are .0035”’ diameter, 10/32" or 10/24" machine screws—and 
; : the spring snap terminal (female) 
but they may be had even smaller! From these “atomic” sizes Th 
: ; eae é e base stud is fastened to panel or 
juire- Peck Springs grade up to 2’’ diameter, any stock, any type. Get electrode of the sparking plug; the spring 
sting acquainted with Peck Service. Send for catalog and technical snap terminal is fastened to the ignition 
tests cable 
r re- Merely push the terminal on the base 
tests TREATISE ON SPRINGS stud, and it snaps into place making a 
rub- positive electrical connection. To re- 
thee. — a very useful document on how to order springs and get move just pull it off; no screws to bother 
nee the most out of them. No charge, but please make request with, no springs to bruise fingers. 


on your letter head. 


there Write today for descriptive folder illustrating our complete 
—— line of terminals, nipples, tools, base studs, etc. No obligation. 
>» 
r PECK SPRINGS Rajah 

AND SCREW MACHINE PARTS T H E 3 0 : 


TRADE MARK 


tand- The Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
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Quiet Propeller Fan Blades 


TORRINGTON 


MANUFACTURING COMPANY 


TORRINGTON, CONNECTICUT 


Air Impellers for Every Purpose 









Lighting Equipment Assn. which is recommending standards t 
the committee of judges, and the National Adequate Wirin, 
Bureau which will approve all recommendations according to it 
national standards for minimum adequacy. 


Increased Market for Coin Mlachines 


More extensive use of coin-operated equipment during 1941 is 
anticipated by industry officials who met in Chicago recently fo: 
the 1941 exposition of Coin Machine Industries, Inc. It is be 
lieved that coin-operated machines will have a definite place in 
the military camps being planned or built, especially those machines 
of the type which dispense merchandise and entertainment. Some 
300 coin-operated amusement, service, vending and music ma 
chines were shown at the exposition. 


Porcelain Enameling Procedures 


Complete reports of discussions and papers on the practices of 
applying porcelain enamel, as delivered at the Fifth Annual 
Forum of the Porcelain Enamel Institute held at the University 
of Illinois last October, are now available in book form. Of 
special interest is the discussion of the board of experts (repre- 
senting all branches of the industry, enameling plants, frit making, 
iron and steel making, and chemicals) which gave the answers to 
a majority of the 127 questions presented. Copies of “Proceed- 
ings of the Fifth Annual Forum of the Porcelain Enamel Insti- 
tute” are available from the Porcelain Enamel Institute, 612 N. 


Michigan Ave., Chicago, Ill. 
Eng neering Council Suspends 


Activities of the American Engineering Council in Washington, 
D. C., as a council, have been suspended by vote of the executive 
committee due to the withdrawal of financial support of several 
engineering societies. Whether the present council will be dissolved 
or reorganized is under consideration. 


Mathematics in Engineering Problems 


Simultaneously presenting mathematics and examples of applica- 
tions to fundamental engineering problems, “Mathematical Methods 
in Engineering’ by Theodore V. Karman and Maurice A. Biot 
has been written to aid research and project engineers and phys- 
icists in setting up equations for a definite problem, carrying out 
the solutions numerically and graphically, and discussing the phys- 
ical and engineering significance of results. Such topics as elliptic 
integrals, Bessel Functions, matrices, operational calculus, and 
Lagrangian methods in dynamics are covered with a minimum of 
mathematical formalism and illustrated by examples. Special atten- 
tion is given to recent progress in applied mathematics and over 100 
practice problems, with solutions, are included. Published by 


McGraw-Hill Book Co. 


Plastics to Replace Metals? 


“In view of the heavy demand for aluminum, brass, copper and 
zinc and certain types of steel in the defense program, the possi 
bility of replacing these metals in many consumer products with 
synthetic plastic compounds is commanding our attention,” states 
Thomas S. Carswell, director of plastics research at the Monsanto 
Chemical Co., which is launching a program to study uses for 
plastics materials in order to conserve strategic metals for defense 
needs. Mr. Carswell goes on to say: “There is no shortage, 
either of plastic compounds or the raw materials from which they 
are made. The experience of many leading manufacturers in 
recent years has shown that plastics can be successfully used to 
replace cast or stamped metals in a variety of large scale uses.” 
H. M. Richardson, chief engineer of the General Electric 
plastics department in Pittsfield, Mass., asserted: “It is being 
demonstrated that molded plastics can not only compete with 
die castings for thousands of different products, but can do a 
better job. Although the cost of suitable plastics is generally 
higher than that of unfinished die castings, this is offset by the 
fact that no finishing operation is required for plastic parts.” 
According to Mr. Richardson, laminated plastics also may be 
a factor in the situation confronting American industry, because 
they can often replace the non-ferrous metals in sheet, rod, or 
tube form, and because they are tough, durable and possess the 
same insulating characteristics as molded plastics. 
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The hard realities of 
PRACTICAL EXPERIENCE 


Year after year, millions of AlSiMag custom-made 
941 is | ’ insulators safeguard the performance of appliances bearing 
itly for 
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Pea a hard realities of practical experience backed by a develop- 


the greatest names in the industry. @ This gives us the 


\achine ment and engineering staff famed for its ability to help 


Som plan new production or iron out kinks. @ Our research 
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staff and engineers are ready to work for you at any time. 


tices of 
Annual 
liversity 
m. OF 
(repre- 
making, 
swers to 
roceed- 
“1 Insti- 
612 N. 





hington, 


xeculive 


several Trede Mark Reg. U.& Pat. Off. 


mo TTLUMAN EDC ee CEE CDT Me hits 


CHICAGO - CLEVELAND « NEW YORK + ST LOUIS « LOS ANGELES + SAN FRANCISCO + BOSTON + PHILADELPHIA + WASHINGTON, D C 


applica 


A Bi DAVIS STANDARDIZATION 
d phys- Reduces Coil Cost 


ying out 

e phys —_ » Having built such a large variety of Electro- 
; elliptic y rms =—Magnetic Coils for so many applications, many 
us, and as requirements that at first glance seem special, 
mum of become standard with us, and still your coil is 
al atten- made to your exact specifications—at lowest 
hed | cost. Deliveries on time and as scheduled. 


Davis service will save you time and money. — — Tere =<c Paragon 
Send for latest catalog on Coils, Transformers fern” Timer or Time Switch 
and Solenoids today. Free on request. #6 for practically every 


5 Q- ti t ire- 
per and DEAN W.DAVIS & CO.,INC. | cl ing ena 
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Worm Drive Back Geared 
defense FLEA POWER MOTORS 


suitability to applica- 
— 1 1 0 Vv '@) i a tion . . . produced by 
Ic ey . is ° ° 
vnltaped ahh dada ae fe =n organization of en- 
used to Speedway Motors a eae Pte pe gineers which has con- 
i i nia +8 se t ° ‘ - 
Ele exactly "meet the requirements a hundred” diterent Paragon J Series centrated on designing 
lectric niversal, cased or 
a ith ithout back ae ifeb 
is being skeleton types.” Wundreds” of ieensanae in on and building control 
r Low Cost . . . produced in great numbers by modern 


‘te with , ) volume production methods, these reliable little motors instruments for 36 years. Paragon units 


are surprisingly inexpensive. 


n do a i Le : Technical Service . . . state your problems, we'll give have been proven in use and constantly 


you our answer with prices, quotations and possible 
enerally delivery dates. 


= ' . ’ . 
by the a : Any quantity . .. ! or 1,000,000 on short notice— improved. Get Paragon Ss suggestions 
? ‘ sold singly, in dozens or thousands. 


parts.” io Write for Motor Sheets on your time control problem. 

may be . ; 7 ag: a flee co Be 

because ‘ : © e ; o. 52nd Ave., Cicero, IIl. 
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" it he “> Builders of Control Instruments since 1905 

37 WEST VAN BUREN ST., CHICAGO, ILLINOIS 
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Torsion Springtime 
Extension Springtime 
Compression Springtime 


HEN the time comes for you to buy springs, 

give thought to the quality and service you 
can get from Accurate. Whether the spring you 
need is the tiniest hair-like coil or a stout steel 
brute for slam-bang service, you'll find that 
Accurate controls and checks quality to the “nth” 
degree. Accurate builds dependability into its 
products to help you build it into yours. Accurate 
takes more than ordinary measures to meet de- 
livery dates to help you meet yours. This care is 
building business for Accurate. It will help do 
the same for you. Let 
Accurate meet your next 
spring requirements — 


write today. 








ACCURATE SPRING MANUFACTURING CO. 
3817 W. LAKE ST. ° 


CHICAGO, ILL. 











RMA to Conduct Radio Industry Survey 


Action has been taken by the board of directors of the Radio 
Manufacturers Assn. on a survey of maximum production capacity 
of the radio industry to meet defense requirements. Information 
on available factory space, equipment, potential employment and 
production of all kinds of radio and communication apparatus 
which can be furnished to the government, will be requested in a 
questionnaire to be sent to RMA members. Complete statistics 
and other data will then be made available to all government 
agencies. This survey will be distinct from a similar national 
survey of all manufacturers being made by the National Assn. of 
Manufacturers. 


Steatite Electric Insulation Standards 


Covering the more common forms of steatite products in current 
use, the first volume of “‘Steatite Electric Insulation Standards” has 
been compiled by Nema to rationalize practices in the industry, 
promote production economies and thus benefit both consumer and 
manufacturer. Specifies standard dimensions, tolerances, and shapes 
of tubes, posts and bushings. Copies may be obtained from the 
National Electrical Manufacturers Assn. 


Electronic Devices in Defense 


“Radio knows at first hand the requirements of national defense, 
and stands ready to enlarge its share in the preparation of that 
defense,” asserted David Sarnoff, president of the Radio Corp. 
of America. Speaking before the Chicago Association of Com- 
merce on “New Horizons of Industry,” Mr. Sarnoff said: “Con- 
trolled by new radio devices . . . mass production in the United 
States should find it possible to increase its output, with in- 
creased quality, accuracy and safety. This is one of the new 
methods by which our program of national defense may be 
advanced. The greatest achievements of industrial radio 
devices lie ahead. The pressure of national defense gives an 
impetus to their development, which quiet peace-time operation 
might not have inspired. The possibilities of this evolution in 
American industry is a challenge which does not find radio unpre- 
pared. For years, the scientists in our laboratories have been 
developing the apparatus which makes these results possible.” 

Basis of a plan which has been developed by the tube and 
equipment division of the RCA Mfg. Co. is the application of 
power and special purpose radio tubes and test equipment to 
industry's speed-up program for national defense. 


Tax Allowances for Defense Construction 


At least sixty-seven corporations in the machine tool, aviation and 
metal processing fields have received “certificates of necessity” from 
the Defense Commission and the Army or Navy, entitling them to 
special tax allowances on new plants which they are constructing 
for defense needs. First to receive such tax clearances, these cor- 
porations will be allowed to charge off the costs of the new plants 
for tax purposes in a 60-month period instead of at the normal 
amortization rate. A partial list of the corporations involved fol- 
lows: American Gas Accumulator, Bryant Chucking Grinder, Bul- 
lard, Chambersburg Engineering, Cincinnati Milling Machine, Faf- 
nir Bearing, Gleason Works, Heald Machine, Jones & Lamson 
Machine, Kingsbury Machine Tool, Lees-Bradner, Lindberg Engi- 
neering, Monarch Machine Tool, New Britain Machine, Pang- 
born, Reed-Prentiss, Warner & Swasey, Westinghouse Electric & 
Mfg., and Woodward Governor Co. 


New Developments at Business Show 


Introduced at the 37th Annual National Business Show in New 
York last month, in which over 100 exhibitors participated, were 
such innovations as a combination electric letter opener and envelope 
sealer, all-electric writing machines which can be operated, liter- 
ally and figuratively, by feather touch, and a high-speed electric 
sorting machine which can sort punched cards at 400 a minute. 

Other developments in office appliances and machines included 
several new models of postage meters which automatically feed, 
stamp, postmark, seal and stack mail, and simultaneously imprint 
the user's own advertising poster or slogan on the envelope face; 
duplicating machines which can make from 50 to 85 copies a min- 
ute; an automatic typewriter controlled by dials which permits 
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To those who de- 
mand the best, PINCOR 
Motor-Generators are ‘‘required”’ 
equipment. Units are available for changing 
one D. C. voltage to another, for changing A. C. to | 
D. C., for changing one frequency to another . . . Capacities | 
up to 10 kilowatts. PINCOR engineers are at your service. Write 
or wire for catalogue HMG-12-40! 


pie PIONEER GEN-E-MOTOR 
Ps CHICAGO, ILLINOIS 
\_ oducta 


Export Address: 25 Warren Street, N. Y., N. ¥ 
Cable: SIMONTRICE, New York 


| .00 
BRASS po J thick a 
en 1/16th inch to 


14 inches wide 
within commer- 


BRONZE-COPPER 

PHOSPHOR BRONZE 
NICKEL SILVER “tenia 
BERYLLIUM COPPER Cons AND 


STRIPS 


THE BALTIMORE BRASS CO. 


1205 WICOMICO ST. BALTIMORE, MD. 


cial limits. 


COIL Taped Coils, Cotton Interweave, Universal 


Type, Paper Section and Bobbin Wound Coils. 
WINDINGS Delivery schedules maintained. 


‘a7 COTO-COIL CO., Inc. 


75 Willard Avenue Providence, R. I. 
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All the fine engineering, design and craftsmanship 
you put into motors and other electrical equipment 
will not insure superior performance unless the 
quality of the materials themselves matches your 
engineering and manufacturing skill. Make sure 
of outstanding performance—use Newport Elec- 
trical Sheets, quality-proved through more than 
a score of years. 


Newport Electrical Sheets are 
made in sizes, gauges, and grades 
to meet all electrical requirements. 


EWPORT 


yaa¥ 


NEWPORT PRODUCTS—Hot Rolled Sheets—New- 
port Electrical Sheets—GOHI Pure lron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Lonz Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 


NEWPORT 
KENTUCKY 


ANDREWS PRODUCTS in Carbon and Alloy 
Steel: Bars ® Plates ® Universal Mill Plates 
Sheet Bars °® Billets °® Blooms ©® Slabs 




























































one paragraph to be typed while the next paragraph, anywhere on 
the page, is rolling into position for typing; combination adding 
machines and cash registers that can be used separately for their 


Nyt -Fos respective functions, or together; an automatic electric bundle-tying 
re) 8] @ ; a ‘ada ca i wo a4 machine that will tie up a bundle of usual size in four seconds; 
18 in. high and built to hold num- 


and a fluorescent index-lamp, 
erous panels of indexed names suspended beneath the lamp so that 
the pages may be turned like the leaves of a book. 

Among corporate exhibitors were: Addressograph-Multigraph, 
Allen-Wales Adding Machine, American Automatic Typewriter, 
Russell Ernest Baum, Bircher, B. H. Bunn, Carrier, Davidson 
Mfg., Dexter Folder, Dextron, Dictaphone, Ditto, Thomas A. 
Edison, Elliott Addressing Machine, Fastener Corp., Friden Cal- 
culating Machine, General Electric, International Business Machines, 
Marchant Calculating Machine, Monroe Calculating Machine, Na- 
tional Postal Meter, Pitney-Bowes Postage Meter, Royal Type 
writer, Standard Business Machines, Underwood Elliott Fisher, 
Victor Adding Machine, and Western Union Telegraph Co. 


Company Plans for Service Men 





Employees of International Business Machines Corp. who 
are in, or will enter, military or naval service of the United 


That’s what SIL-FOS is doing for the manufacturer of the States have been advised by Thomas J. Watson, president, that 
electrical equipment shown below. Here are the reasons they will receive compensation, based on their annual earnings, 
for the speed, reliability and economy SIL-FOS is giving. to be divided into equal monthly payments during the year. Those 


who have been with the organization for one year or more will 


FREE-FLOWING SIL-FOS penetrates instantly to all 


Arig 5 : receive three months’ compensation while those in the company’s 
parts of a joint and diffuses into metals. This assures 


service for less than one year will receive the equivalent of one 


high strength and a fully brazed joint for the passage of and one-half months’ compensation. The continuous service 

current. It increases brazing speed, too. record of the men will not be broken and their insurance and 
, sat other benefits will be kept in force. 

SILVER CONTENT It gives the ductility needed to : E 


Kellogg Switchboard & Supply Co. will pay employees, 


wi sti o. ata he « > ‘i “ha nee 7 ect 
ithstand vibration, shock and temperature changes; who are selected or called for military training (and who have 


also high electrical conductivity. SIL-FOS brazing is the been with the company for one year), one-half of the difference 


best insurance you can get against joint troubles in between their regular pay and army pay for a period not to 
service. exceed the first 13 weeks of service. In the case of hourly em- 

: loyees, this will be calculated on a weekly basis of 40 hours 
LOW WORKING TEMPERATURE (1300 Deg. F. tid a ; 


; : : per week. The company has further agreed to re-employ those 
still further increases brazing speed, saves gases or other 


heat and protects metals, particularly thin sections, pay as when they left, provided application for re-employment 
against damage from overheating. is made within 40 days 


that go into military training in a position of like seniority and 


BULLETIN EM-5 gives SIL-FOS features and advan- 
tages in detail. Write for a copy—then test the speed, 
reliability and economy SIL-FOS offers, on a non-ferrous 
job in your plant. Eleven standards have received approval by the American Stand- 


Electrical Committees of A. 8S. A. Active 


ards Assn. during 1940 on recommendation of the Electrical 
Right: SIL-FOS brazing 
joins several reels of 
copper wire required in 
winding this electro- 
magnet, 


Below: SIL-FOS also 
joins connections to wind- 
ings of the magnet coils. 
The incandescent car- 
bon heating tongs make 
it easy to heat and apply 
pressure, assuring sound- 
ly brazed joints. 


Standards Committee and sectional committees have reported con- 
tinued activity on revisions of 19 approved standards. The pro- 
posed standard on transformers has been published for a year's 
trial, and one on circuit breakers, is nearing completion. Others on 
which work is going forward rapidly are standards on rubber- 
insulated, varnish-cloth-insulated and paper-insulated cable and on 
rope-stranded conductors. Two new committees on preferred 
voltages and storage batteries have been organized and the com- 
mittee on electric welding apparatus reorganized during the past 
year. All three are expected to start active work soon. 


APPROVED 


SIL-FOS 7s included 
in Navy and Feder- 
al specifications and 
ts used on a wide 





variety of govern- 
ment work. 












Specialists in the design and 
manufacturing of transformers, 
Acme engineers can relieve you 
of all transformer problems. Acme 


THE ACME ELECTRIC & MFG. CO. cna oroduct at an economical 


price, quality considered. 














Agents in Principal Cities 
In Canada: HANDY & HARMAN of Canada, itd., Toronto 
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Leads Fastened . 


” 
Coils Insulated... 
ie controls in one unit, permanently . 0 4 E 0 P c r A T | 0 8 ith 
adjusted by the installer to maintain minimum boiler in wi 


temperature. The high limit Aquastat is also set by ‘ 

the installer and it functions only as a safety control SCOTOWZeciiical TAPE 
or high temperature cut-out. Chace Bimetal is used as 

the active element in this control unit. In any product 


where automatic action is desired at a predetermined Pressure Sensitive —No Moistening Required 
temperature use Chace Bimetal—always dependable. 


W. M. CHACE CoO. 





1608 Beard Avenue - - - Detroit Mich. 








EIC Oo R DY NAM Oo T Oo a SCOTCH TAPE is used to SCOTCH TAPE is applied 
attach lead to coil before 


over soldered joint to insu- 


With One AC and One DC Output — Operates on Either of 2 CS eee ee late and reinforce. 
nae DC Input Voltages ! 


Also operates on one D¢ 
voltage with two different 
DC output voltages and one 
AC output voltage. Other 
models can be made to meet 
any standard voltage combi- 



















nation you need. Eicor Dyna- SCOTCH TAPE is placed Primary covered with 
motors and small DC Motors around coil insulating sec- SCOTCH TAPE insulates 
are widely used for aircraft, ond lead primary and secondary coils 


~~ 


police, marine mobile radio 
and other applications. Write 
for data today. 


E DYNAMOTORS+POWERPLANTS*CONVERTERS 
ICOR 1052 W. Adams St., Chicago, Illinois, U.S. A. 






Export: AdAur ema,116 Broad St., New York, U.S.A. Cable: Auriema, New York 





~~ 
SCOTCH TAPE is used to SCOTCH TAPE is used to 
insulate soldered joint of hold lead and insulate sec- 
lead on secondary. ondary winding 


et UM it Or ng 


WL wh & MFG. COMPANY 


SAINT PAUL Pees MINNESOTA 
Can. Mfrs. and Distrs., CANADIAN-DUREX S> ABRASIVES, LTD. 154 Pearl St., Toronto, Can 


HAVE YOU TRIED THE NEW 


vb ILSCO LUG? 


— Built For ” 








Minnesota Mining G Mfg. Co EM441 
Saint Paul, Minnesota 













Overloads! 


Gentlemen: Please send sample roll of 
SCOTCH Electrical TAPE for making 


coils 
THE NEW DESIGN—AS PASSED BY THE UN- 
DERWRITERS’ LABORATORIES MAY 1, 1940. Name va 
WRITE FOR SAMPLES AND NEW CATALOG 
TODAY. NO OBLIGATION. Address ---— 


'1LSCO COPPER TUBE & PRODUCTS, INC, 


5629 Madison Road, Cincinnati, Ohio City 


APRIL 194] 











STEPPING RELAYS 


SOLENOIDS 





_.A ROUNDUP OF ALL 
you NEED FoR CONTROL! 


% Bucking up against a tough control problem? “Looping 
the loop” trying to solve it? Probably Guardian Electric 
engineers corralled the answer long ago for others. . . 
untied the knotty control snag that is bogging down your 
production right now. 


Machines . . . Instruments 


... Appliances . . . Armaments 
or Toys ... between such extremes lies a vast field of special 
control applications where Relays by Guardian have been 


successfully employed for years. 


RISILANYS by GUARDIAN 


lf your problem seems totally new and perplexing . . . if it 
involves control units used singly or in intricate combinations 
. . . Guardian Electric engineers accept the challenge to 
design a SAMPLE unit, then deliver up to hundreds of 
thousands that will match your needs to a “T”. Why such 
assurance? Because 99 out of a hundred times, Guardian 
engineering of relays—solenoids—switches—has called _ its 
“shots” and gone true to the mark! 


“7,146 STANDARD GUARDIAN PARTS 
SPEED DELIVERY OF YOUR CONTROLS! 


Take advantage of thousands of hours era 


already spent designing *7,146 stand- 
ard Guardian Control Parts to 
preclude new die costs and needless 
experimental work. Expect highest 
quality—tested and proven precision- 
related parts. Look for delivery from 
years ahead of 
present-day manufacturing methods. 


r 





Some” 
Series BK—16 Relay. Built to 


minimum tolerances and the 
most exacting requirements in 
production quantities for the 
U.S. Signal Corps. 


production lines 


v 


Your Blue Print or Sketch Will 
Bring Specific Recommenda- 





Series! 20AC Relay. This relay 
which sells for less than $1 has 
perated over 85,000,000 
times in an electric fence 
control, and still remains in 
excellent condition. 
And These Are Not the 
Extremes in the 
Guardian Relay Linel 


tions. Initial Your Letterhead for 
New Catalog ’’M”’ Today. Write 


—9 


GUARDIAN 


1627 West Walnut Street 


ELECTRIC 


Chicago, Illinois 


SPEED UP ASSEMBLIES 










with 


SNAP 
CLIPS 


WHY USE OLD 
FASHION BOLTS. 
NUTS & RIVETS 
when you can attach 
trim, tubing, bead- 
ing, moulding, etc., 
to automobiles, 
stoves, refrigerators, 
metal houses and 
appliances, etc., with 
time, labor and cost- 
cutting Snap-Clips. 


SNAP-CLIP ENTERING FLAT MOULDING 


aa 


SNAP-CLIP ENTERING RAISED MOULDING 


SNAP-CLIP ENTERING IRREGULAR MOULDING WE ALSO MAKE ALL 


TYPES OF SPRINGS 


CUYAHOGA SPRING CO. 


a VW al 
Yy 


10270 BEREA ROAD 


CA RSS 





SPECIAL MOTORS 


Designed for each application. 


Also: Rotary- 
Motor- Converters. 
Generators. ; 
Frequency- 
Dynamotors. ‘ Changers. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


HARD .e 


TOUGH e RUGGED 


STILT LI 7D 
FOR ELECTRIC HEATING APPLIANCES 
ANY SIZE ANY SHAPE 








INSULATION 


HEATING ELEMENT 


THE LOUTHAN MANUFACTURING COMPANY 
NEW YORK EAST LIVERPOOL, OHI LOS ANGELES 









ELECTRICAL MANUFACTURING 











—$$<$<__ 


ES 


S 

OLD 
OLTS 
RIVETS 
1 attach 

bead- 
g, etc., 
biles, 
erators, 
2s and 


tc., with 
nd cost- 


-Clips. 


KE ALL 
‘RINGS 


onverters. ; Here is where the ‘‘Big Men’ of business 
' stay when in New York. Everything is 

“as they like it.’’ Good, fast service, up- 

to-date, pleasant rooms, a perfect “heart 

of the City’’ location and rates which 


are sympathetic to the expense account. 


I block from Penn Station and Empire State Building 
B. & O. buses stop at our door 


LARGE, BEAUTIFUL ROOMS WITH PRIVATE BATHS 
Single from $3 daily * Double from $4.50 daily 


HOTEL 


‘“ALPIN 


| BROADWAY at 34th ST.. NEW YORK) 


Under ENOTT Management J. J. Woelfle, Manager 


se aah 
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KORO 


alt 


Wound with 
Or  - a 


GOODBYE 
10 RESISTOR TROUBLES! 


Not only does Sprague Koolohm 
construction avoid failure, elimi- 
nate breakage and reduce trouble 
common to ordinary wire wound 
resistors. It also paves the way 
for simplified mounting, closer 
tolerances, economies of space, 
lower cost and cooler operation. 
Fully proved and tested for even 
the most critical applications, 
Koolohms come to you as the 
biggest wire wound resistor im- 
provement in 20 years! Write for 
lat: No. 10. 

Layer wind- Catalog 10 
ings — larger 
wire — higher 
values in les AN OFFER Samples from 5 to 200 watts 
space No to your specifications gladly sent free to 
Bare wire, industrial users. Compare Koolohms with 
therefore No any other resistors—by any test. You be 
shorts. the judge! 


eT RS ee ee 


| We make ..« OR WILL 


MAKE ... AN AMERICAN FELT TO 
SUIT YOUR EXACT NEEDS 


We can tell you the physical properties of our thousands of Felts, 
and if some other company is not using one of our Felts for the 
precise application you are considering, we will make a Felt for it. 


Felt is the greatest reservoir for oil; shields against dust and grit; 
insulates against heat and cold; reduces vibration; absorbs sound; 
is an ideal filtering material; and is unexcelled for wicking. Felt 
cuts readily, cannot fray, and has almost perfect resiliency. Its 
properties are unusual. . . and its uses are legion. 


Consult us freely . . . without obligation. Our Data Sheets show 
the progress that has been made in “‘taking the guess’’ out of 
Felt. We will be happy to send you a set. 


American felt 
Company 


TRADE MARK 


General Offices: GLENVILLE, CONN., CITY MILLS, MASS. 
and Plants at Glenville, Conn., Newburgh, N. Y., Franklin, Mass., Detroit, Mich. 
“A FELT FOR EVERY PURPOSE...A STANDARD FOR EVERY FELT” 
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NO LIMITATIONS 
* 


Machine Screws 
Wood Screws 
Self Tapping Screws 
Cap Screws 
Drive Screws 
Special Screws 


Standard Heads 
Special Heads 
Slotless Heads 

Hex Heads 


Square Heads 
Phillips Heads 


Send Samples 
for Production 
Estimates 


AMAT LTS RUA 
i - nes 





production line—here's i 
stant, stable voltage for you at all times 
From 20-200 VA, even though the line voltage varie 
much a thirty per ent 


Whether it's 1 WA for an instrument or 10 
KVA for a = 


They are fully automatic and instanteous in 


yperation—have no moving parts 
juire no maintenan and are 
protecting against short circuit 

You can build a SOLA CONSTANT 





VOLTAGE T 
product ri 
luction lin 
every test vill 
‘ine conditions 


RANSFORMER into your 


I in your pro 





Compact—economical. Standard designs 
ire available, or units can 1 tier 
your special sp 


SOLA ELECTRIC COMPANY 
2525 Clybourn Ave., Chicago, Ill. 


SOLA 


a ONES 





Ask for 
BULLETIN 
pev-74 





MODERN SCREWDRIVING EQUIPMENT 


that cuts assembly costs 
































— HERE’S HOW — 


No Marring of Heads 
No Twisting off Heads 
No Handling of Screws 

No Stripping 
of Threads 
No Production 
Bottlenecks 


Uniform Tension 
of Screwdriving 
Eliminates Inspection 


Three Models 
to Meet All 


Requirements 


/ DETROIT POWER 
SCREWDRIVER CO. 


5369 Rohns Ave. Detroit, Mich. 


ADJUSTABLE-LEGGED & 


REVOLVING STOOLS 


These sturdily-built Angle Steel products are but 
two of a complete line of office, plant and factory 
equipment. Included are all types of stools, with 
fixed heights, adjustable-legged and revolving, 
ranging from 16” to 36” high. All in durable, 
baked enamel finishes, and available in riveted 
and welded construction for years of service. 


No. A 35-B_ RE- 
VOLVING STOOL 
with adjustable back 
rest. Posture type 
solid birchwood back 


rest 6” by 12!5”, 
with easy vertical 
and horizontal ad- 
justments. Comfort- 
able concave seat, 
ball-turned feet. An 
efficient, attractive, 
dependable unit. 


No. A 35-B 


No. A 115-SB STOOL with adjustable legs, 13” 
diameter heavy 16 gauge steel seat. Height adjust- 
ments possib e at 1” intervals. 6” x 12” 16 gauge 
steel back-rest with both horizontal and vertical 
adjustments. Olive green baked enamel finishes, 
ball-turned feet. Seat height ranges from 17” to 25”, 
and 26” to 34”. Priced economically. 
No. A 115-SB 


ANGLE STEEL STOOL CO. 


232 OAK STREET, PLAINWELL, MICHIGAN 
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re but 
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;, with 
ylving, 
rable, 
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A 115-SB 


CO. 


AN 
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“a STAINLESS 


j _*K MONEL * TUNGSTEN 
Z * ALUMINUM * ZINC STRIP 


*HARD DRAWN COPPER *SILICO MANGANESE 





YY 


C) *BI-METAL OR *Z NICKLE 
« i THERMOSTAT METAL *BERYLLIUM COPPER 
* MOLYBDENUM *EVERDUR 
te * NITRALLOY * INCONEL 
a ® NICHROME OR CHROMEL 


nN X grt Let Raymond craftsmen help to 


a select the proper material and 
SP Qines design for your spring .... .« 
ye corms Call them in today ! 


ULES 


DIVISION OF ASSOCIATEO SPRING CORPORATION 


RAYMOND MFG. CO., CORRY, PA. 





“TOOL-UP” FOR Greater Production- 


Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 15 con- 
secutive years. 


| Write for complete information—sending wire samples— 


no obligation. 
THE WIRE STRIPPER CO., 1722, Eexthem Ave. 


Get FHP Motors 
That STAND UP 


UILT to “take it” in miniature ap- 
plications—whether stop-and-go or 
steady load—GI-C5 fractional h-p 
motors are long on service hours, 
maintained speed, overload capacity. 


















a 
~ z 


r ld) - 
Qc: Type C5 


x 






Up to 1/100 h-p. No-load speed, Designed for moving displays, 
3,430 r.p.m. Self-starting, shaded pole small fans, heaters, toy film 
induction type. Fan-cooled. Oil-less rewinders and similar small 
bearings. Speed-torque characteristics applications. Order one or 
tailored to your application. two and make your own tests. 


Consult us about = Ze(SENERAL INDUSTRIES CO. 


your requirements. 
DEPT. 10 ELYRIA, OHIO 


APRIL 1941 







Large Stocks... Uniform High Quality... 
immediate Shipment » « « Principal products include— 


Alloy Steels,Tool Steels, Stainless Steel, Hot Rolled Bars, Hoops and 
Bands, Beams and Heavy Structurals, Channels, Angles, Tees and 
Zees, Plates, Sheets, Cold Finished Shafting and Screw Stock, Strip 
Steel, Flat Wire, Boiler Tubes and Fittings, Mechanical Tubing, 
Rivets, Bolts, Nuts, Washers, etc. Write for Stock List. Joseph T. 
Ryerson & Son, Inc. Plants at: Chicago, Milwaukee, St. Louis, Cincin- 
nati, Detroit, Cleveland, Buffalo, Boston, Philadelphia, Jersey City. 


CULLMAN 
SPROCKETS 


Over 45,000 Sprockets 
in Stock for Roller, 
Block and Silent Chains 


*% Representing one of the largest and 
most complete assortments of stock 
sprockets in the U. S., the Cullman 
line consists of over 2,000 different 
types and sizes. Ranges from single 
to multiple, with and without hubs, in 
both steel and cast iron. Sprockets to 
fill special requirements can be pro- 
ducal quickly and inexpensively due 
to the extensive facilities of the Cull- 
man plant. Our engineering staff is 
at your disposal. 


SEND FOR THE NEW 
CULLMAN SPROCKET CATALOG 


Just off the press, this new catalog gives complete information on 
Cullman Sprockets. Informative tables—diagrams— illustrations 

an 80-page book of most valuable and helpful data for the 
buyer and designer of Sprocket Drives. Be sure to get your 
copy, so write for it now. 


CULLMAN WHEEL COMPANY 


CHICAGO, ILL. 





1328 ALTGELD ST. 
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RIVET AND MACHINE CO. 
1848 South 54th Ave. (S°S°) Chicago, Ill. 


IRV-O-VOLT 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 


Varnished Inside - and - Out AUTOMATIC AND MANUAL RIVET SETTING MACHINES 


Tubing 








Manufacturers of electrical appli- 





ances seeking a better insulating 
tubing find it in IRV-O-VOLT. 


Test it yourself! Send your re- COMING TO NEW YORK? 


quirements and we will promptly forward 


ake ‘LAN to stop at the convenient Bel- 
suitable samples, plus full data and prices on . : 
i mont Plaza where so many men in 
) “— . ea? 9 . 5 : > 
all IRV-O-VOLT tubing. Here’s what you the electrical manufacturing field now 


will find: better moisture resistance—longer make their headquarters. 
lite—smoother inside surface for quicker wire Just a few blocks from Grand Central 
assemblvy—increased endurance to everv bend- Station, in the midtown business dis- 

: : trict, near Radio City, across the street 
from the General Electric Building . 
soften. blister, or flow—slow-burning—fully at the Belmont Plaza you have a fine 
; address without the expense that usually 
accompanies it. 


ing, pulling, twisting requirement—will not 


suited to use with hot potting compounds for 


sealing—meets all latest A.S.T.M. require- 


800 attractive rooms from $3.00, each with 
ments for oleoresinous varnished pre ducts. both tub and shower and radio. Two 


a ss ate he popular-priced restaurants—The Pine 
IRV-O-VOLT can improve your product, ; ; 

- Room and its coffee shop service and 

lower its cost of manufacture. Consider its prices; and the famous Glass Hat, a 


pi shes aa s quarter-million dollar restaurant that 
use when designing new products or when . ges ; 
% affords you superb dining and dancing to 
improving present products. Write Dept. 56. two noted orchestras. 






=~ IRVINGTON VARNISH HOTEL 
& INSULATOR co. | BELMONT PLAZA 


IRVINGTON, NEW JERSEY, U.S.A. Lexington Avenue at 49th Street, New York 


John H. Stember, Manager 


PLANTS AT IRVINGTON, N. J. and HAMILTON, ONT., CAN. 
Representatives in 20 Principal Cities SSW’”—w;_;_owuwwWww0v 6 ,”r”> nog 
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HAYDON"? MOTORS i 


2 \ 2 CHROMALOX 
ELECTRIC HEATING UNITS 


In many cases of heating parts of presses, dies, molds, seal- 
ing plates for cellophane or wax wrappings, etc., electric 
heat is almost the only practicable method. Certainly it is 
almost invariably the simplest method, particularly where 
the heated area is small and limited. The sketches below 
show how Chromalox units are used in hundreds of in- 
FOR ae 0 2 TIMING APPLICATIONS stallations, where they displace flame hazard, fumes, or 

pi CC1S201 bulky steam piping. In these applications temperature 
uniformity is assured by thermostatic or manual control. 





ET 
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A drilled hole of size to provide a snug fit for the 
cartridge unit, is all this arrangement needs. 


Platen or 
plate 
heated with 
CHROMALOX 
Strip 
heaters 
















Picture shows 
lower surface of 
plate top 





@ Available in a diversity of speeds to meet your voltage, - 
compact and easily mounted. Self-starting, synchronous, c7™m- [Section of “platen, Terminal « Terminal cover Mold or 
plete with oil-sealed gear trains. Output shafts are double bear- = laten 
able for industrial clocks, time switches, recording instruments, p 
etc. Write today for descriptive data; no obligation. 
TYE MO COUT CLD Mom Ue r | Cartridge 
. PE Ae e | CHROMALOX cartridge unit _ g 
ele tI N ALL nt -xet dfed) ccd . 
REG U.S. PAT. OFFICE you il 
And_ having compared 
for their knurled heads with 
SCREW PRODUCTS a non-slip grip that saves 
range of sizes from number 
4 up. Write for samples and 


frequency and torque requirements, Haydon timing motors are 
ing equipped; back lash held to a minimum. Particularly adapt- 
FOR PERFORMANCE, SPECIFY HAYDON 
you're careful about 
19 the selection of 
screws for electrical 
service, ‘Il ~compare. 
you'll choose ‘Unbrako” 
Products for their uniform- 
ity and strength; for their 
unique self-locking feature; 
assembling time. Complete 
literature. 


Studs welded to the lower 
surface of the plate, provide 
means for clamping the strip 
heaters tightly against the 
surface to be heated. Stand- 
ard cast iron clamps have 
been laser for this pur- 


Nested 
ring units 
for heating 
(Gutiastaasaeie circular area 


Many other types of electric heating units with methods 
of their application, are described in the Chromalox 
Book of Electric Heat. Mail the coupon with your busi- 
ness letterhead. In specific problems use our engineering 
cooperation. 


















VITREOUS- 
ENAMELED 
RHEOSTATS 


500, 800, 1000 
& 1500 Watts 


Space Saving ‘Design 


























EDWIN L. WIEGAND COMPANY 
REXRHEOSTATCO. | 7530 Thomas Bivd. ™ Pittsburgh, Pa. 
Send me the CHROMALOX BOOK OF ELECTRIC HEAT 










Write for Catalog 


— 37 W. 20th St., New York, N. Y. 
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the quality factor 
must be constant 


IN ELECTRICAL 
INSULATING MATERIALS 





insures it! 


Block Mica—In complete range of sizes and grades 
India ruby, Brazilian; graded and selected to meet 
most exacting specifications. 


MICA FILMS—Meeting every conceivable specifi- 230 Park Avenue. New York.N.Y.. 35. Wacker Drive. Chicago. Ill. 
cation, produced under the most restrictive gaging 
process. Only by the highly specialized experience 
of long years in handling can the degree of precision 
so essential to a highly accurate final product, become 
assured 


Pulp Products Department 


PSM eee ie ee 











LAMINATION DIES 
a : aa 


E ) 
. . » For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 





VARNISHED CAMBRIC—Designed and pro- 
cessed to provide maximum tensile strength and other 
essential mechanical properties, coupled with the 
fundamental dielectric values. 


MICA PLATE AND PRODUCTS—Basically 
held to supreme quality by an ultra-selective process 
of splittings utilized, with binders qualitatively and 
quantitatively proportioned to highest technical re- 
quirements. Finest mica splittings exclusively used 
in the fabrication of all plate, resulting in a product 
and segments so outstanding as to be established as a 
standard in the electrical, radio and allied fields for 
twenty years. 


VARNISHED CLOTHS, TAPES AND COM- 
POSITES—Silks, canvas and duck, with combinations 


of mica and paper or cloth. 


Write today for complimentary sample 
card of TURBO Varnished Tubing and 
Saturated Sleeving 


Wm. Brand & Co. 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 
276 FOURTH AVE., NEW YORK, NW. Y. Tube’ Sockets Won ‘Core RF Chokes” CQuets © Polystyrene inseleion, Hish 





Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 


217 No. DESPLAINES AVE., CHICAGO, ILL. 











AV eB B 3, 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN, MASS. 
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THE IDEAL SWITCH 
FOR FAN CONTROL 


Here is a switch that is not limited 
to one control but can be adapted 
to meet several other variations. 
Controls various speeds of F-HP 
mctors. Rated at 6 Amps., 125 volts. 
Diameter 1%". Mounting Nipple 
%” long, “4%” diameter. Circuit 
Control: Line 1, Off; Line 2, Off 
and Repeat. 











2 Circuit, 
Series-Parallel 








Ne & 


(Electrical Division) 


Vale leet Gle iin Cm aOr 


VALPARAISO, INDIANA 


Pat f> . ine 
[DIM hire ALD Wine contr 
IDEAL FOR FLUORESCENT WIRING 


Because— 

e Easy and convenient to use. 
Strip wires, screw on — that's all. 
No solder — No tape. 
Electrically safe — No shorts. 

e Sizes for all common wire joints. 


e Fully Approved — Listed by Underwriters 
Laboratories, Inc. 


MILLIONS IN USE! 
SAMPLES ON REQUEST | 


IDEAL COMMUTATOR DRESSER COMPANY 


1008 Park Avenue Offices in All Principal Cities Sycamore, Illinois 
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HOTEL HOLLENDEN 


Sra Cela 
THE NEIL HOUSE 
In Ahron 
THE MAYFLOWER 


In Lancaster, O. 
HOTEL LANCASTER 


In Corning, N.Y. 
BARON STEUBEN HOTEL 


SHECK WITH EVERY TRAVEL STANDARD 


R. F. MARSH 
Vv. P. & Gen. Mgr. 













THEODORE DeWITT 
President 





APRIL 1941 























Kimpak 


REC.US. PAT. OFF. & FOREIGN COUNTRIES 


CREPE WADDING 


Zenith Radio 
Corp. relies on 
KIMPAK* to 
safeguard its 
beautifully fin- 
ished cabinets. 


Showing how 
Lionel Corpo- 
ration uses 
KIMPAK to 
protect its 
latest model 
electric trains 
from shipping 
damage. 


The soft, resilient ‘‘shock absorber’ action of KIMPAK 
gives your product maximum protection against 
breakage and damage in transit. . . adds the sales ad- 
vantage of attractiveness . . . saves time and waste in 
your shipping room. That's a winning combination! 

You buy KIMPAK in rolls, sheets and pads of the 
thickness and size that meet your needs exactly. 
KIMPAK is inexpensive, light-weight, flexible . . . as 
easy to use as a piece of string. Since KIMPAK ab- 
sorbs 16 times its own weight in moisture, it more 
than meets government postal regulations regarding 
shipping of liquids. 

Don't delay. Mail coupon for new KIMPAK port- 
folio and for free samples for testing. 


(*#Reg. U. S. and Can. Pat. Off.) 


at sy 


FREE! New Kimpak Portfolio ) —_ 


KIMBERLY-CLARK CORPORATION 
Neenah, Wisconsin 

Address nearest sales office: 

122 East 42nd Street, New York City; 8 South Michigan Avenue, Chicago 
510 West Sixth Street, Los Angeles 


Please send me portfolio of KIMPAK. EM-4-41 
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f—Low starting torque, low starting current. 


13—Wound rotor (slip ring) 


14—High cycle 
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SPECIAL PURPOSE MOTORS 


17—Two-power motors 





mn, by the following key: 
18—Torque motors (reversing-duty cycle) 


15—Synchronous 
16—Shaded pole 
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POLYPHASE INDUCTION MOTORS 
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9—Compensated repulsion 
panies listed refer 


2—Split-phase 
3—Resistance-start 
4—Reactor-start 
5—Capacitor-start 
6—Capacitor (condenser) 
7—Series 
8—Repulsion 
10—Repulsion-start induction 
11—Repulsion induction 
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SPEED RANGES UP TO 16 TO 1 


AN ALL-ELECTRIC 


ADJUSTABLE-SPEED DRIVE 


FOR A-C. CIRCUITS 
SIZES—1 to 30 HP. 


ee ow =~ 1 pADJUSTABLE-SPEED MOTOR 
' 
J " 


f SPEED CHANGES 
STOP START 


eS eS 










1. A DIRECT DRIVE. Fewer 

parts and less space be- = 
cause the drive is direct 
—there's no intermediate 
speed-changing device. 


2. CONTROL— Within easy 
reach. There's nothing to 
limit convenience. Put 
speed adjuster and start- 
stop buttoninahandyspot : 
and run a wire to them. 


3. FROM A-C. POWER CIR- os 
CUIT. The many advan- — 
tages of this drive are 
made possible at a new 
low price by the “pack- ° 
aged" V¥S Speed Control 
Unit which is connected 
by three wires to a 3- 
phase a-c. power circuit. 


JUNCTION BOX 
WITH A-C. LINE 


ALSO— Quick stopping, reversing, safe 
speeds for threading, ample starting 
torque with smooth acceleration, speed 
setting. Get Bulletin 309 for details. 


RELIANCE ELECTRIC & ENGINEERING CO. 


1082 IVANHOE ROAD a CLEVELAND, OHIO 
Sales Offices in Principal Cities 











Leach 
RE Relay 


Glazed #196 AISiMag 
insulation. 

Pure silver contacts. 
Heat-treated and nickel- 
plated beryllium copper 
pole pieces. 

Can be supplied with 
third pole center, either 
normally-open, normally 
closed, or double-throw. 
Cushioned top contacts 









can be supplied when 
specified. 

All circuits are above 
ground, 

Either AC or DC input, 
as required. 


Ideal for low power radio transmitters, such as police cars, aircraft, etc. 
descriptive literature. 


LEACH RELAY COMPANY 
Lawrence and Lamon Aves. 5919 Avalon Bivd. 15 East 26th St. 
Chicago, Illinois Los Angeles, Calif. New York, N. Y. 


COILS 


ELECTRICAL WINDINGS 


Write for 





A competent and experienced 
organization devoted to the 
design and manufacture of 
coil windings. 

Paper interlayer sections — 
form wound and bobbin 
wound coils. 


Equipped for prompt produc- 
tion on quantity orsmall orders. 
4 _N. Dinion, Pres. & Gen.- Mgr. 
MAGNETIC WINDINGS COMPANY Sixteenth and Butler Streets 
REPRESENTATIVES EASTON, PENNA. 
W.A.JORDAN PARAGON SALES CO. GILBERT GISLASON A. J.LOEB SALES co. 
295 Madison Ave., (C. H. Fryburg) 82 St. Paul St., 1836 Euclid Ave., 


New York, N. Y. 402 Cherry St., Rochester, N. Y. Cleveland, Ohio 
Philadelohia, Pa. 
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WE ARE READY TO SERVE YOU! 


OJAMES 


MAKERS OF ALL TYPES OF 
SPEED REDUCERS AND CUT GEARS 





















Heavy Duty 
Worm Gear Reducer 
Horizontal or Vertical Drive 
Ratios 6 to 65:1 '/g to 150 H. P. 


Continuous Tooth 
Herringbone Reducer 
Single, Double or Triple 

Ratios 2 to 350:1 1 to 800 H. ?P. 


Right Angle Spiral Bevel 
Planetary Reducer 
Horizontal or Vertical Drive 
Ratios 8 to 1200:1 % to 50 H. P. 












Planetary Gear Reducer 
Horizontal or Vertical Drive 
Ratios 4 to 1200:1 % to 75 H. P. 








Right Angle Spiral Bevel 
Herringbone Reducer 
Ratios & to 45:1 2 to 250 H. P. 


Motorized Speed Reducer 
Horizontal or Vertical Drive 
Ratios 1.2 to 9:1 ¥, to 50 H. P. 






















Motorized 
Worm Gear Reducer 
Horizontal or Vertical Drive 
Ratios 6 to 65:1 '/% to 50 H. P, 







Motorized Speed Reducer 
Horizontal or Vertical Drive 
Ratios 4 to 1200:1 34 to 75 H. P. 











CATALOGS ARE AVAILABLE COVERING 
ALL TYPES OF SPEED REDUCERS 


D. O. JAMES MANUFACTURING COMPANY 
ESTABLISHED 1888 
1120 WEST MONROE STREET @ CHICAGO, ILLINOIS 


FOR OVER 50 YEARS MAKING ALL TYPES OF GEARS AND GEAR REDUCERS 












MOTOR SPECIFICATIONS For DESIGNED-IN POWER APPLICATIONS 
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SHADED-POLE INDUCTION 


its MOTORS 
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| TROUBLESOME 
ai 
| 3 | be 
=|o\< 
SIRO 
in the Tone Cabinet of 
the HAMMOND ELECTRIC ORGAN 
Barcol Motors play a small, but approximately 2000 of these mov- 
important, part in bringing plea- tors in our X-type tone cabinets 
sure to thousands of people during the past two years and 
through this famous musical in- are very well satisfied with their You may never have an insulator design as complicated as 
x strument. Mr. Geo. H. Stephens, performance.” Complete data on the illustration above but this only proves that Universal 
: Chief Engineer of Hammond ll types and sizes of Barcol “dry process’ insulators can be designed to meet exact 
Instrument Company, authorizes Motors will be furnished prompt- ee aoe en a or 
; a eel ae pret sacrifi rov in your product to the 
this statement: “We have used ly on request. mechanical limitations of ordinary insulators. Get in 
; touch with Universal to-day. 
4 
THE UNIVERSAL cLay Propucts co. 
x) x 1540 EAST FIRST ST. SANDUSKY, OHIO 
x|x 
Jones Wo, 140 semies Tenmmmal sta | PYTS Yfelp Wael hy voles 
Designed to automatically regulate 
electrically operated equipment in 
ve Se visi, Ta accordance with changes in tem- 
sn ” e - x . 
ee h. 2 t0 20 terminals I42 perature, pressure, vacuum, fluid 
, 32 x screws. 1-5/16” w. x 5/8” 
h., 2to 17 terminals level or mechanical movement 
8-32 x 5/16” screws 
Barrier strips not only make a long leakage path but pre- . 
vent direct shorts from frayed wires at terminals. Molded 
bakelite insulation. Three sizes as shown. A handy They ae generally employed for the control of 
terminal with many applications. Order a supply today. motor driven heating, air conditioning or refrig- 
HOWARD B JONES eration equipment; electric space or tank heaters, 
. and for numerous other industrial applicati 
2300 WABANSIA AVE. CHICAGO, ILL ee 
x WELL KNOWN MERCOID SWITCH 
x | Available in differen 
NOTHING TAKES THE SHOCK ss latte 
LIKE RUBBER contact switches are not 
affected by dust, dirt or 
... THAT'S WHY THIS DIRECT DRIVE 
COUPLING IMPROVES PERFORMANCE corrosion. There 'S no 
OF RESILIENTLY MOUNTED MOTORS open arcing, pitting or 
Features rubber cushion, made oe exclu- sticki ng of .contacts 
« oil-resisting treatment. Grippe e a- 7 : ; ‘ : 
<_< They operate indefinitely without deterioration 
xX \ oO idi¢ i ous le ees O le b l . ° 
os ity. engineered to job. Splined. sleeve or Mercoid switches are recommended wherever 
: meee Se ie oe tk Ane dependable service is an essential requirement. 
1 Ss ye CONS chio No arts to ge 
: oe a he were ers or ia seats Send for Complete Catalog No. 100ME, containing complete information 
\ x ment. More thana half million inservice. j= |—  Sses---2-2222--22- 2222-22-22 5 nnn on nnn ne oe oe ee ee ee ee ee ene! 
i - SAMPLE FOR TESTING ON REQUEST THE MERCOID CORPORATION - 4201 BELMONT AVE., CHICAGO, ILLINOIS 
Please send Catalog No. 100ME. 
x| |x GUARDIAN FLEXIBLE COUPLINGS 
Tis ya eee Name a 
x MICHIGAN CITY, IND. 
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@ A _ monthly classified index to those finished product components 

and services as advertised in the pages of ELECTRICAL MANU- 
FACTURING. Also consult the actual advertisements of those companies 
whose names are listed under the different headings. See advertisers’ 
index two pages removed from back cover. 








i ALLOYS, Aluminum 


C i S Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
WV OIL : 


ALLOYS, Bronze and Copper 
Form Wound Americar Br 3 Co Waterbury, Conn 


e & Cable Co., 25 Broadway, New York, 








ve Anaconda 
MO Paper Section ON. YE. seni ait as 
* saltimore Brass Co., 1205 icomico, altimore, ; 
Bobbin Wound Bridgeport Brass Co., Bridgeport, Conn 
Bunting Brass & Bronze C« Toledo, O 
Cotton Interweave Mallory & Co., Inc., P. R., Indianapolis, Ind 


Revere Copper & Brass, Inc., 230 Park Ave., New York, 
mS 


TRANSFORMERS Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
ALLOYS, Low Melting and Bismuth 
ef. . erro De Pasco Copper Corp., 40 Wa Ne fork, X.. ¥. 
To your specifications ; me erromatrix Sean? Sonia . . 


THE DANO ELECTRIC CO. | tie oi NS8 hoc 
s Dow Chemical Co., Dowmetal Division, 1450 E. Main, 


Midlar Mich “‘Dowmetal. 
93 MAIN ST. WINSTED, CONN. 
e ALLOYS, Nickel 
Driver-Harris Co., Harrison, N. J 
Hoskins Mfg. Co., Detroit, Mich 
International Nickel Co., Inc., 67 Wall, New York, N. Y¥ 


Mone 
CARBON Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N. Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


PRODUCTS ALLOYS, Permanent Magnet. See Magnets. 








1st Tee a Rese see ALLOYS, Rare Metal 
WELDING CARBONS— SHAPES 


Fansteel llurgical Corp., North Chicago, Il. 


ALLOYS, Resistance 


at a Driver Co., Wilbur B., Newark, N. J 
The experience of 27 years of carbon Driver-Harris Co., Harrison, N. J 


ar ste satel Me ke title) (Mele id oe ltl tie Hoskins Mfg. Co., Detroit, Mich 





ALLOYS, Zinc 

WRITE FOR CATALOG. New Jersey Zinc Co., 160 Front, New York, N. Y. 
ALUMINUM 

Becker Brothers CET ait Co. Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 
RESIST MER... BCT te eter ahi a ta 
S S 
Pies Ai UMINUM, Pre-finished 

American Nickeloid Co., 1322 Second, Peru, Ill. 


AMMETERS. See Instruments. 





ANODES, Nickel, Brass and Copper 

American Brass Co., Waterbury, Conn 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
x Y 


Stop Power Interruptions 
with The Clip 
with the Grip » 


Actual instal 






N. ¥ 
Seymour Mfg. Cc 49 Franklin, Seymour, Conn 
Udylite Cort 1651 E. Grand Blvd., Detroit, Mich 









ANODES, Silver. See Silver. 


ARMORED CABLE, Strip Steel 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Roebling’s Sons Co., John A., Trenton, N. J 


ARMS, Flexible 


White Dental Mfg. Co., S. S., 10 E. 40th, New York 
a 


SPECIALTIES, INC. 
BESSEMER BUILDING, PITTSBURGH, PA. 


ATTENUATORS. See Resistors, Radio 


Control. 





BALANCING MACHINES. See Machines, 


salancing 








BEADS, Insulating 

| American Lava Corp., Chattanooga, Tenn. 

Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa. 
‘Dunco Fish Spine.’’ 

Star Porcelain Co., 41 Muirhead Ave.. Trenton, N. J. 
‘*Lavolain.’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. 


Magnetic Valves 


to control electrically 
the flow of 


STEAM — WATER — 


OIL—AIR—GAS 
Etc. 


Write for bulletins 


MAGNATROL VALVE 
CORPORATION 
56 Beekman St., New York 


BEARINGS, Ball and Roller 

| Ahlberg Bearing Co., 3030 West 47th, Chicago, Ill. 

Bearings Co. of America, 416 Harrisburg Ave., Lan- 
caster, Pa 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, Mich. 

Landis & Gyr, Inc 104 Fifth Ave., New York, N. Y. 

McGill Mfg. Co., Electrical Div., Valparaiso, Ind. 

New Departure, Division General Motors Sales Corp., 
Bristol, Conn 

Norma-Hoffmann Bearings Corp., Stamford, Conn., ‘‘Car- 
tridge.”’ 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 

S K F Industries, Inc., Front & Erie Ave., Philadel- 
phia, Pa 

a Timken Roller Bearing Co., Canton, Ohio. 



















BEARINGS, Bronze 
Phosphor Bronze Smelting Co., 2212 Washington Ave. 
Philadelphia, Pa. 


BEARINGS, Needle 
McGill Mfg. Co., Electrical Div., Valparaiso, Ind 


BEARINGS, Oil-less. See Bearings and 
Bushings, Graphite; Bearings and Bush- 
ings, Non-Metallic. 


BEARINGS, Wood. See Bearings and 
Bushings, Non-Metallic. 


BEARINGS & BUSHINGS, Bronze 

Sound Brook Oil-Less Bearing Co., Bound Brook, N. J 

Bunting Brass & Bronze Co.. Toledo, O 

Johnson Bronze Co.. 570 S. Mill, New Castle, Pa. 

Phosphor Bronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa. 


BEARINGS & BUSHINGS, Graphite 

Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, 

General Electric Co., Plastics Dept., 1 Plastics Ave., 
Pittsfield, Mass 

Morganite Brush Co., Inc., Long Island City, New York. 

Randall Graphite Prods. Corp., Dept. 1015, 609 W. Lake, 
Chicago, Ill. 

Richardson Co., Melrose Park (Chicago), Ill. 


BEARINGS & BUSHINGS, Non-Metallic 
sound Brook Oil-Less Bearing Co., Bound Brook, N. J 
(Nigrum Impregnated Hardwood) 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 


ton, Del. 

Continental-Diamond Fibre Co., Newark, Del 

Formica Insulation Co., 4661 Spring Grove Ave., Cin 
cinnati, O 


General Electric Co., Plastics Dept., 1 Plastics Ave., 
Pittsfield, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Lamicoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del. 

Richardson Co., Melrose Park (Chicago), Ill. ‘In 
surok.’’ 

Synthane Corp., Oaks, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 


BERYLLIUM COPPER. See Copper, Beryl- 
lium. 


BLADES, Fan. See Wheels, Blower and 
Fan. 


BLOCKS, Pillow. See Pillow Blocks. 
BLOCKS, Terminal 


Autocall Co., Shelby, Ohio 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass. 


BLOWER WHEELS. See Wheels, Blower 
and Fan. 


BLOWERS, Armature 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 


BLUE PRINTING MACHINES. See Ma- 
chines, Printmaking. 


BOBBINS & SPOOLS, Coil. See Tubes, 
Paper. 


BOLTS, NUTS AND SCREWS Machine 
American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Ill. 
Driver-Harris Co., Harrison, N. J. 

Progressive Mfg. Co., Torrington, Conn. 

Republic Steel Corp., Cleveland, O 

tyerson & Son, Inc., Jos. T., Chicago, Tl. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


BOLTS, Stove 

American Screw Co., Providence, R. I. 

Central Screw Co., 3519 Shields Ave., Chicago, Il 

Chandler Products Company, Euclid, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Corporation, New Britain, Conn. 

Lamson & Sessions Co., Cleveland, Ohio. 

National Screw & Mfg. Co., Cleveland, Ohio. 

Parker-Kalon Corporation, Dept. E, 190 Varick, New 
York, N. Y. 

Pheoll Manufacturing Company, Chicago, Illinois. 

Republic Steel Corp., Cleveland, Ohio 

Russell Burdsall & Ward Bolt & Nut Co., Port Chester, 
me 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BOXES & CABINETS 
Angle Steel Stool Co., 232 Oak, Plainwell, Mich. 


BOXES AND CARTONS 
Hinde & Dauch Paper Co., 4007 Decatur, Sandusky, O 


BRANDING, Custom (For Plastics) 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Il. 


BRASS, BRONZE AND COPPER 

American Brass Co., Waterbury, Conn 

American Nickeloid Co., 1322 N. Second, Peru, Ill. 
(Pre-finished). 

Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
(Also Tin Coated). 

Bridgeport Brass Co., Bridgeport, Conn. 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


BRASS, BRONZE & COPPER, Pre-finished 
American Nickeloid Co., 1322 Second, Peru, Il. 


BRIGHT NICKEL PLATING PROCESS 
See Plating Process, Nickel, Zinc. 
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Ifyou donot have 
a copy of this 
tool guide show- 
ing the complete 
Klein line, let 
us send you one, 
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3200 BEL 
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“Since 1857" 


et KLEIN PLIERS nevp vou 


N YOUR production lines—no 
matter what the job—if it calls 
for pliers—KLEINS can help you. 

In the complete Klein line you will 
find many different kinds of pliers spe- 
cifically suited for many different kinds 
of jobs. Because of the care with which 
they are made—because of their su- 
perior design and construction, Klein 
pliers will help your workmen and aid 
your production too. 


ASK YOUR SUPPLIER 


qa eS 


ome ae ev i: 


MONT AVEN U 





HERE'S CONTROL FOR 
hee OEY 


IN THE PALM OF YOUR HAND! 





*They’re so small, we could just as well have said “40”! 


New, small size cartridge type 


G-E MERCURY KON-NEC-TOR usts ar 7¢ 


i is IRTY years of General Elee- 

tric research and development 
are back of this new small size fiber- 
barrelled G-E KON-NEC-TOR ... 
a cartridge type mercury switch of 
the highest quality, with a list price 
of only 7e! 


ACTUAL SIZE OF NEW 
G-E KON-NEC-TOR 


This “pellet” switch, developed orig- 
inally for trunk and glove compart- 
ment lights on cars, has now been improved so that it 
can be used for sliding panel lights, door post switches, 
stop lights, under the hood lights, and many other uses. 


Only 3¢" in _diameter and 7%’ long, it has a 30-watt 
capac ity, at o amps. on 6-8 oie or a 36-watt capac ity 
on 12-16 volts at 3 amperes. 

Mercury contacts never stick, and reliable operation 
prevents needless battery drain. Because of its sturdy 
construction, it can make millions of clean make-and- 
break contacts, yet road shock and engine vibration can 
never deteriorate it. It has a rust-proof exterior, no 
wires that can break off, and is practically impervious 
to moisture. This new G-E KON-NEC-TOR is lite rally 
good for the life of a ear. 

For specific information to help solve your own switch 
problem, write to the address below. 


NELA SPECIALTY eh bt heds LAMP DEPT. 
GENERAL &@ ELECTRIC 
410 Eighth Street, Hoboken, N. J. 























































































BRIGHT ZINC PLATING PROCESS. See 
Plating Process, Nickel, Zinc. 


BRONZE BARS, Solid and Cored 
Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 


Bunting Brass & Bronze Co., Toledo, Ohio 

Johnson Bronze Co., 570 S. Mill, New Castle, Pa 

BRONZE SHEETS. See Brass, Bronze and 
Copper. 

BRUSH SEATERS. See Seaters. 


BRUSHES, Commutator 


Becker Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 
Ill 

General Electric Co., Schenectady, N. Y. aie 

Morganite Brush Co., Inc., Long Island City, N. Y. 

Pure Carbon Co., St. Marys, Pa 

Westinghouse I & Mfg. C Dept. 7-N, East Pitt 
burgh, Pa. 

BUSHINGS, Bronze. See Bearings & Bush- 


Bronze. 


ings, 





UNDERWRITERS APPROVED 


LITTELFUSE 


3-AG GLASS ENCLOSED FUSES 





/ 8 ame 4° x % Jia Capac 
/ / ip to $ v. A.C. or D.C. Big savings 
/ possible J amp. r for free 


LITTELFUSE INC. 


4753 RAVENSWOOD AVE. CHICAGO, ILL. 





Contains 


ENGINEERING 
DATA 


SELECTOR 
CHARTS 


Ask for this 





_« L-R 
| FLEXIBLE COUPLINGS 


| LOVEJOY FLEXIBLE COUPLING CO. 
5020 W. Lake St., Chicago, Ill. 





2. 










appliances may be equipped with 


WRITE FOR SAMPLE 








(added to the cost of the cord) electrical 


ALDEN PRODUCTS CO. 7 center st. BROCKTON, MASS. 


BUSHINGS, Ceramic. See Ceramics. 


BUSHINGS, Comp. and Fibre. See Bear- 


ings & Bushings, Non-Metallic. 
BUSHINGS, Non-Metallic. See Bearings 
& Bushings, Non-Metallic; Ceramics. 


BUSHINGS, Porcelain. See Porcelain. 


CABINETS & BOXES, Sheet 


Angle Steel Stook Co., 232 Oak, Plainwell, Mich 

CABLE, Asbestos. See Wire & Cable, 
Insulated 

CASE, Armored 

d Wire & Cable ¢ 25 Broadway, New York 
'N ¥. 

CABLE, Heavy Duty 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Cx 25 Broadway New York 
N. ¥ 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

General Elec Co Dept. 6A-201, Schenectady, N. Y 
Glyptal “*Versatol.”’ 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J. 


CABLE, Microphone, Speaker & Battery 


Alden Products Co., 717 Center, Brockton, Mass 

American Steel & Wire Co., Rockefeller Bldg., Cleve 
land, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co 25 Broadway, New York 
N. ¥ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 

Boston Insulated Wire & Cable Co., Dorchester, Mass 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
cago, Ill 

Roebling Sons Co., John A., Trenton, N. J. 

CABLE, Thermostat 

Anacor Wire & Cable C« ®°5 Broadway, New York 
N. ¥ 

CABLE, Varnished Fabric 

Anaconda Wire & Cable Co., 25 Broadway, New York 
mo 

CADMIUM, Plating 

Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich 


CAMBRIC AND CANVAS, Varnished. See 


Cloth, Insulating. 

CANDLES, Fixture. See Tubing, Vulcan- 
ized Fibre. 

CAPACITORS. See Condensers. 


CASTINGS, Aluminum 


Aluminum (¢ f America, 2179 Gulf Bldg., Pittsburgh, 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


CASTINGS, Die 


Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Brass Co., Waterbury, Conn 

Dow Chemical Co. enone Division, 1450 E. Main, 
Midland, M ‘Dowmetal’’ (Magnesium Alloy.) 

Pre re Castings, Ir 21500 St. Clair Ave., Cleveland, 
Ohio (Aluminum & Zine). 


CASTINGS, Gray Iron & Semi-Steel 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, I 

CASTINGS, Magnesium Alloy 

Dow Chem Co Dowmetal Division, 1450 E. Main, 
Midland, Mich. ‘‘Dowmetal.’’ 


CASTINGS, Nickel and premee Alloy 
Driver-Harris Co., Harrison, N 
Internatior al Nickel Co., Inc., 67 


Mone 


‘wall, New York, N. Y. 


CASTINGS, Phosphor Bronze 


Bound Brook Oil-Less Bearing Co., Bound Brook, N. J. 

Bunting Brass & Bronze Co., Toledo, O 

Phosphor tronze Smelting Co., 2212 Washington Ave., 
Philadelphia, Pa 

Beovill Mfg. Co., 65 Mill, Waterbury, Conn. 

CASTINGS, Round 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Ill. 

CEMENT, Commutator 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Il 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
@» DETACHABLE CORD SETS a 
_<%., This midget flush plug, designed for fast 
y=4 assembly on your production lines. Type CEMENT, Metal i al a Ea 
tees GYOLMP is sealed in a mounting plate for . —* : stil at CO. ane, SS W. Pine, Mt. 
~<%-» riveting, eyeleting or welding. Type 902M —! a 
wT fits a .725” hole. Each lead and contact in . F ; 
=, ord set completely insulated in moulded CERAMICS, Bushings, Washers, Special 
pockets. Flush plug supplied either with Shapes. (See also Porcelain.) 
solder tabs or leads attached. Akron Porcelain Co., Akron, 0: 


American Lava Corp., Chattanooga, Tenn. 
Louthan Mfg. Co., East Liverpool, O. 
Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 


Steward Mfg. Co., D. M., Chattanooga, Tenn. 


CHAIN, Pull Socket 


Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, 


Conn. 











CHAINS, Roller 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill 

CHOKES. See Transformers. 

CIRCUIT BREAKERS 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

Chase-Shawmut Co., Newburyport, Mass. 

Colt’s Patent Fire Arms Mfg. Co., Electrical Div., 
Hartford, Conn. 

General Elec. Co., Schenectady, N. Y. 

Heinemann Circuit Breaker Co., 99 Plum, Trenton, N. J 
“*Re-Cirk-It.’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, E. Pitts 


Pa. 


CLIPS AND MOUNTINGS, Fuse 


burgh, 


Alden Products Co., 717 Center, Brockton, Mass 
Chase-Shawmut Co., Newburyport, Mass 

Dante Elec. Mfg. Co., Bantam, Conn 

Ilsco Copper Tube & Products, Inc., 5629 Madison Rd., 


Cincinnati, O 
Jones, Howard B., 
Littelfuse, Inc., 4753 


2300 Wabansia Ave., 
Ravenswood Ave., 


Til. 
Tl 


Chicago, 
Chicago, 


Patton MacGuyer Co., 17 Virginia Ave., Providence, R. I 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 
Specialties, Inc., Bessemer Bldg., Pittsburgh, Pa. 
CLIPS, Snap 

Cuyahoga Spring Co., 10270 Berea Rd., Cleveland, O. 
CLOTH, Insulating 

Acme Wire Co., New Haven, Conn. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 


‘*Turbo.”’ 


General Electric Co., Section Q-1123 Appliance and 
Merchandising Dept., Bridgeport, Conn 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Ill. 


Irvington Varnish & Insulator Co., Irvington, N. 


Mica Insulator Co., Dept. 31, 200 Varick, New Tork, 
N . ‘‘Armatite, ‘*Empire.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 

CLOTH, Tracing. See Drafting Room 
Supplies. 

CLUTCHES 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y. 

COIL (Coils) 
Armature and Field. See Coils. 
Bobbins. See Tubes, Paper 
Driers and Impregnators. See Ovens, Industrial. 
Electromagnets. See Coils 
Impregnators. Vacuum. See Ovens, Industrial. 
Induction. See Coils 
Resistance. See Units and Elements. 
Spools. See Tubes, Paper. 
Winders and Spreaders. See Winding Machines, Coil 

COILS 

Acme Wire Co., New Haven, Conn 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 

Coto-Coil Ce In 75 Willard Ave., Providence, R. I. 
Dano Elec. Co., 93 Main, Winsted, Conn 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Til. 

Electrical Coil Winding Co., 2731 Saunders, Camden, 


Electricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Schenectady, a 

Magnetic Windings Co., 16th & Butler, Easton, Pa. 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 

Roebling’s Sons Co., John A., Trenton, N. J 


COMMUTATOR STONES & GRINDERS 
(See also Seaters, Commutator Brush.) 

Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


CONDENSERS, Electrolytic Filter 
Aerovox Corp., New Bedford, Mass. ‘‘Hi Farad.’’ 
General Elec. Co., Schenectady, N. : 
Mallory & Co., Inc., P. R., Indianapolis, 
Solar Mfg. Corp.. Bayonne, N. J 


Syca- 


Ind. 


Sprague Specialties Co., North Adams, Mass 

CONDENSERS, Fixed 

Aerovox Corp., New Bedford, Mass. 

Centralab, Div. of Globe Union, Inc., 900 East Keefe 
Ave., Milwaukee, Wis 

General Elec. Co., Schenectady, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Solar Mfg. Corp., Bayonne, N. J 

Sprague Specialties Co., North Adams, Mass 

CONDENSERS, Variable 

Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass 

CONNECTORS, Solderless 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
ns ee 

CONNECTORS, Wire 

Alden Products Co., 717 Center. Brockton, Mass. 
— Wire & Cable Co., 25 Broadway, New York, 
Dante Elec. Mfg. Co., Bantam, Conn. 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 


more, 
Ilsco Copper Tube & Products, 
Cincinnati, 


Inc., 5629 Madison Rd., 


Jones, Howard B., 2300 Wabansia Ave., Chicago, Il. 
Krueger & Hudepohl, Third & Vine Sts., Cincinnati, O 


Sherman Mfg. Co., H. B., Battle Creek, Mich. 


CONTACTORS, Magnetic. See Relays. 


CONTACT POINTS. See Points, Contact. 


CONTACTS, Carbon and Graphite 
+ Brothers Carbon Co., 3450 S. 52nd Ave., Cicero, 


abate Brush Co., Inc., Long Island City, N. Y. 


ELECTRICAL MANUFACTURING 
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TURING 


HERE’S WHY PITTING IS ELIMINATED 
WITH THESE “NEW METHOD” 


a 


SURFACE OF THE 
eo) 18) at oA 


TUNGSTEN CONTACT 
sal Tas SURFACE OF THE 


CLEVELAND 
TUNGSTEN CONTACT 


Manufacturers who seek to make their motor driven, slow speed * Microscopic examination of an ordinary tungsten contact 
machines more compact, efficient, attractive and reliable, can do so would show jagged, uneven scars — plus gatherings of 
by using one or more of the 43 sizes of Janette speed reducers. minute particles of tungsten. That is why an electrical spark, 
MORE COMPACT because the motor and gear box are ONE unit, oxidizing these particles, causes almost certain pitting. 
scarcely larger than a motor alone. 

MORE EFFICIENT because your machine will be more solid and 
simple in construction: have uniform delivery of power and perma- 
nent alignment of gears and shafts. 


MORE ATTRACTIVE because the handsome finish, excellent con- 
struction and compactness will add neatness and better appearance 
to any machine. Unsightly belts and pulleys are eliminated. 


MORE RELIABLE because Janette builds both motors and gear boxes 
and there is no divided responsibility for their successful operation. 


In addition the production and assembly of your machine are simplified, which makes 
your product more saleable at lower cost. MAY WE SEND YOU OUR 100 PAGE CATALOG. 


Heretofore this hazard has been overcome by an expensive 
polishing operation. Now, by a new method, Cleveland Tung- 
sten has perfected the ‘‘smooth-as-glass’’ surfaced tungsten con- 
tacts . . . without extra cost to users. Wider adaptation of 
tungsten contacts is now permitted in machines, appliances and 
equipment because of the extra efficiency and economy 
achieved through the Cleveland Tungsten process 


We will be pleased to submit quotation on your specifications 
or send samples of our nearest standards without obligation 


eS 


INCORPORATED 
10000 MEECH AVE., CLEVELAND, OHIO 


Janette Manufacturing Comparuy 


556-558 West Monroe Street Chicago, I USA 
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Allen-Bradley Co., 1309 8. 
American Gas Accumulator 
beth, N. J. 


















































































Div., Hartford, Conn 
Chase-Shawmut Co Newb 
Clark Controller Co., 1146 
Colt’s Patent Fire Arms 

Hartford, Conn 


Dunn, Inc., Struthers, 1321 
Eagle Signal Corp., Moline 
General Elec. Ce 


Heinemann Circuit Breaker 
Ward Leonard Elec. Co., 3 
Westinghouse Ele & Mfg 


CONTROLS, Electro 

G-M Laborat 

General Elec. ¢ Secti 

United Cinephone Corp., 

Ward Leonard Elec. Co., 3 

Weston Elec. Instrument C 
Newark, N. J. 











CONTROLS, Pressu 
Controls and Valv 


CONTROLS, Radio. 


and Pressure 


Allen-Bradley Co., 1309 8 
Arrow-Hart & Hegeman 
Div., Hartford, Conn 
Barber-Colman Co., Rockf¢ 
Fenwal Incorporated, 10 M 
General Elec. Co., Schenec 


H-B Elec Co., Ine 








Magnatrol Valve Corp., 56 

Mercoid Corp., 4201 Belm 

Minneapolis-Honeywell Reg 
Ss Minneapolis, Minr 

Pickering Products Corp., 
Mich. ‘‘Metrik 

Spencer Thermostat Co., 
(Low Voltage.) 

Westinghouse Elec. & Mfg 
burgh, Pa 


by 


ey DA 


ak 
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Banta 


Insulation 
Newark 








LAMPS 


ROUGH SERVI 
TELEPHONE 



























































6 VARICK ST. 





rie In 1310 N. Knox Ave Chi 


Jefferson Elec Co. Bellwoo 


CONTROLLERS, Motor 


(See also Rheostats Motor Control.) 


First, Milwaukee, Wis 


Co., Electrical Div., Eliza- 


Arrow-Hart & Hegeman Elec. Co Industrial Control 


uryport, Mass 
E. 152nd, Cleveland, O 


Mfg. Co., Electrical Div., 


Cherry, Philadelphia, Pa. 
p, Ill. 


Schenectady, N. ¥ 
Co., 99 Plum, Trenton, N. J. 


4 South, Mt. Vernon, N. Y. 
Co., East Pittsburgh, Pa 


nic 
igo, I 
C 676-27, Schenectady, N 


Torrington, Conn 


4 South, Mt. Vernon, N. Y 


orp., 582 Frelinghuysen Ave., 


re and Vacuum. See 


es, Temperature. 


See Resistors, Radio. 
CONTROLS AND VALVES, Temperature 


(See also Regulators, Temperature; Thermostats.) 


First, Milwaukee, Wis 
Elec Co., Industrial Control 
rd, Il 
ain, Ashland, Mass. 
tady, N. Y 


N. Broad, Philadelphia, Pa 


1 Ill 
Beekman, New York, N. Y 
ont Ave., Chicago, Ill 


ulator Co., 2810 Fourth Ave., 
Grinnell at Erwin, Detroit, 
109 Forest, Attleboro, Mass. 


Co., Dept. 7-N, East Pitts 


CONVERTERS, Rectifier. See Rectifiers. 


NTE 


SOLDER & SOLDERLESS 


SQ. OR RD. END—ONE & TWO HOLE 
ANY TYPE OR SIZE 


DANTE ELEC. MFG. CO. 


m, Conn. 





CONTINENTAL 
Diamond Fibre Co. 


Headquarters 
— Delaware 





MINIATURE 


VOLTAGES 
UP TO 250 


cE INDICATOR 
SPECIAL TYPES 


MADE TO YOUR SPECIFICATIONS 


LET US QUOTE ON YOUR 
REQUIREMENTS 


HERZOG ELECTRIC CO. 


30 Years Experience 


NEW YORK, N. Y. 










CONVERTERS, Synchronous. See Motors. 
COPPER, Beryllium 


American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md. 
Mallory & Co., Inc., P. R., Indianapolis, Ind 


COPPER SHEETS. See Brass, Bronze and 
Copper. 


COPPER, Thin-Sheet (Electro-Deposition) 
American Brass Co., Waterbury, Conn. 
Baltimore Brass Co., 1205 Wicomico, Baltimore, Md 


COPPER, Tin Coated. See Brass, Bronze 
and Copper. 


CORD, Flexible, Heater, Lamp, Radio and 
Heavy Duty Cords 
(See also Cable, Heavy Duty; Flexible Leads; Wire 
Insulated. ) 
Alden Products Co., 717 Center, Brockton, Mass. 
American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Cx 25 Broadway, New York 
a oe 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, Tl. 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver Co., Wilbur B., Newark, N. J 
Essex Wire Corp., Magnet Wire Div Fort Wayne, Ind 
Genera Ele Ce Section Y-1122, Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi- 









cag I 
Rockbestos Products Corp., 761 Nicoll, New Haven, Conr 
Roebling’s Sons Co., John A., Trenton, N. J 
CORD SETS 
Anaconda Wire & Cable Co., 25 Broadway, New York 


me 2 


CORDS, Resistance Line 

Boston Insulated Wire & Cable Co., Dorchester, Mass 
Clarostat Mfg. Co., Inc.. 285 N. Sixth, Brooklyn. N. Y 
General Ele ( Q-1123. Appliance & Merchandise 

Dept Bridgeport, C i 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 
Ohmite Mfg. Co., 4805 W. Flournoy, Chicago, III. 
Rockbestos Products Corp., 761 Nicoll, New Haven, Conn. 








CORES, Resistor and Resistance Coil 

American Lava Corp., Chattanooga, Tenn 

Colonial Insulator Co., Akron, O 

General Elec. Co., Schenectady, N. Y 

Louthan Mfg. Co., East Liverpool, O. 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
Thermolain,’’ ‘‘Lavolain.’’ 

Steward Mfg. Co., D. M., Chattanooga, Tenn. ‘‘Lavite 


COTTER PINS. See Pins, Cotter. 


COUNTING DEVICES. See Controls, Elec- 
tronic; Tachometers. 


COUPLINGS, Flexible 

Continental-Diamond Fibre Co., Newark, Del 

Cullman Wheel Co., 1328 Altgeld, Chicago, III. 

Guardian Utilities Co., 212 E. Michigan, Michigan 
City, Ind 

Hilliard Corp., 106 W. Fourth, Elmira, N. Y¥ 

James Mfg. Co., D. O., 1120 W. Monroe St., Chicago, 
Ill 

Lord Mfg. Co., Erie, Pa. 

Lovejoy Flexible Coupling Co., 5020 W. Lake, Chicago, 


Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, I 

Richardson Co., Melrose Park (Chicago), III. 

Torrington Mfg. Co., Torrington, Conn. 


CUPS, Oil and Grease 
Gits Bros. Mfg. Co., 1840 S. Kilburn Ave., Chicago, 


Hunter Pressed Steel Co., Lansdale, Pa. 





Speedway Mfg. Co., 1828 S. ! Ave., Cicero, Ill. 
Trico Fuse Mfg. Co., Milwaukee, Wis. 
DIALS 


Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 
Mass. 


DIALS, Ceramic Decorated Glass 
Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chica I 


DIALS, Metal 

Crowe Name Plate & Mfg. Co., 752 Waveland Ave., 
Chicag Til 

DIE CASTING MACHINES. See Machines, 
Die Casting. 


DIE-CASTINGS. See Castings, Die. 


DIES AND MOLDS 
Chicago Molded Products Corp., 1024 N. Kolmar Ave., 





Richardson Co., Melrose Park (Chicago), Tl. 
Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


DOWEL PINS. See Pins, Dowel. 


DRAFTING ROOM MATERIALS 

Arkwright Finishing Co., Providence, R. I. 

Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 

Holliston Mills, Inc., Norwood, Mass. ‘‘Micro-Weave.’’ 

Keuffel & Esser Co., Hoboken, N. J 

Ozalid Products Div., General Aniline & Film Corp., 
Ansco Rd., Johnson City, N. Y. (Materials for White- 
prints.) 


DRIVE SCREWS. See Screws, Self-Tap- 


ping. 


DRIVES, Machine Tool 

Cullman Wheel Co., 1328 Altgeld, Chicago, Il. 
Master Electric Co., Dayton, O 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Il. 


DRYERS, Atmospheric, Vacuum 


Stokes Machine Co., F. J., 5996 Tabor Rd., Olney, P. O. 
Philadelphia, Pa. 


ELECTRICAL SHEETS 
(For Sheet Steel, See Sheets, Steel.) 

American Rolling Mill Co., 2071 Curtis, Middletown, Ohic 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Ill 

Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky. 

Republic Steel Corp., Cleveland, O. 

Ryerson & Son, Inc., Jos. T., Chicago, Ill. 


ELECTRONIC CONTROLS. See Controls, 
Electronic. 


ELECTROPLATING EQUIPMENT 

General Elec. Co., Appliance & Merchandise Dept., 
Bridgeport, Conn. 

Udylite Corp, 1651 E. Grand Blvd., Detroit, Mich. 


ENAMELS. See Finishes. 


ENGINES, Internal Combustion (Diesel, 
Oil, Gas) 

Fairbanks, Morse & Co Dept. D26, 600 S. Michigar 
Ave., Chicago, Ill 


EYELETS 

American Brass Co., Waterbury, Conn. 
Platt Bros. & Co., Waterbury, Conn 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FACTORY FURNITURE & EQUIPMENT 

Angle Steel Stool Co., 232 Oak. Plainwell. Mich 

Royal Metal Mfg. Co., 194 N. Michigan Ave., Dept. C., 
Chicago, Ill 


FAN BLADES AND WHEELS. See 
Wheels, Blower and Fan. 


FEELERS, Air Gap. See Gauges, Air Gap. 
FELT 


American Felt Co., Inc., Glenville, Conn. 
Booth Felt Co., Inc., 480 19th St., Brooklyn, N. Y. 
Western Felt Works, 4027 Ogden Ave., Chicago, Il. 


FERRULES 

American Brass Co., Waterbury, Conn. 

Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
a 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
N.Y 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


FILTERS, Radio Interference. See Con- 


densers. 
FIBRE, Phenol. See Plastics. 
FIBRE, Vulcanized 


(Sheet and Rod, Gaskets, Washers, Screw Machine 
Products; see also Tubing, Vulcanized Fibre.) 
—— Fibre Products Co., 1402 Walnut, Wilming- 
ton, De 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Codite,’’ 
““Vulcoid.’’ 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, III. 

— _— Co., Dept. 31, 200 Varick, New York, 

National Vulcanized Fibre Co., Wilmington, Del. ‘‘Peer- 
less,’" ‘‘Vul-Cot.’’ 

Solar Mfg. Corp., Bayonne, N. J. 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co 
Fyberoid.’” ‘‘Ohmoid.’’ 


FINISHES 
(Paints, Lacquers, Enamels.) 

Aluminum Company of America, 2179 Gulf Bldg., Pitts- 
burgh, Pa 

Ault & Wiborg Corp., Dept. EMJ, 75 Varick, New York, 
N. Y. ‘‘Polymerin.’’ 

Egyptian Lacquer Manufacturing Co., Rockefeller Cen- 
ter, New York, N. Y. 

Maas & Waldstein Co., Newark, N. J. ‘‘Coprene.’’ 

New Wrinkle, Inc., Dayton, Ohio 


FLEXIBLE LEADS AND WIRING HAR- 
NESSES 

Alden Products Co., 717 Center. Brockton, Mass. 

Anaconda Wire & Cable Co., 25 Broadway, New York 
n.. ¥ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, II. 

Boston Insulated Wire & Cable Co., Dorchester, Mass. 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Q-1123. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass. 


FLEXIBLE RESISTORS. See Cords, Re- 
sistance Line. 


FLEXIBLE SHAFTING 

Walker-Turner Co., Inc.. Plainfield, N. J. 

White Dental Mfg. Co, S. S., 10 E. 40th, New 
York, N. Y¥. 


FLUORESCENT SOCKETS. See Sockets, 
Lamp. 


FLUX, Brazing 
Handy & Harman, 82 Fulton, New York, N. Y. 


FUSE METAL. See Aluminum, also Zinc. 


FUSES, Enclosed 

Arnessen Elec. Co., 116 Broad, New York, N. Y. 

Chase-Shawmut Co., Newburyport, Mass. ‘‘Shawmut,”’ 
“*Shur-Lag,’’ ‘“Therm-a-Trip.”’ 

Dante Elec. Mfg. Co., Bantam, Conn 

General Elec. Co., Section Q-1123. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

Littelfuse, Inc., 4753 Ravenswood Ave., Chicago. Ill 

Trico Fuse Mfg. Co., Milwaukee, Wis. ‘‘Trico,’’ ‘‘Kant- 
ark.’’ 


, Wilmington, Del 
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BEVELS.- SEGMENTS 





IF YOU BUY GEARS — small 
Gears of any kind—any machinable 
material—high precision or com- 
mercial production—a few or a 
miJlion—consult specialists—such 
as --- 


Made to order only 





































No Stock No Catalog 


ear Specialties 


ge ee? oe ee oe eee Sin, ane Me 
4 cuicaco fw 


2650 W. Medill Ave. Phone Humboldt 3482 





A pproved ance 
‘iia to o ne ct 
ELECTRONIC a motor \|, corre 
oe I \n applying ust have, above aaa specific 
- SWITCH - product a it relates OP lity and right 
ineerin endabil! 
1 Relays heavy loads application, plus dep SAL 
Sot ree ; from delicate contacting ice. es in SIG 
For device pr tock typ . idere 
7 are no § ‘cation is Cons 
Information, There applica ae rdingly, 
: 2 For floatless contro! of M tors. Every built acco 
write... ° 


“ae : motors are . sample 
liquid levels. special and quantity invo ved is 4 


. 
- th 
UNTIED CINEPHONE 2.2 ‘cements whetany thousend®< ssa is recognized 


or many 











CO Pp accuracy and !ong life. se the reason tor fie , e 
RPORATION That is the reas0 ye small mo ar- 
TORRINGTON CONNECTICUT a aed Shae d to meet your P 
motor ing 
saan — AL a been successfully Brey ee 
: \G motors or 
Folding DOUBLE Cupped Washer Lugs f . what ate 


onal horsepowet 
can 


fracti do it for you - - 





Series No. 1015—Made in 5 sizes 





Showing lug closed and open—with wire grip 


\\ SINGLE Cup 
Washer Lug 








Without wire grip 
Catalog No. 1055B Catalog No. 1055 
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FUSES, Potential 


Littelfuse, Inc., 4753 Ravenswood Ave., Chicago, Ill] 


GASKETS, Felt. See Felt. 


GASKETS, Fibre. See Fibre, Vulcanized. 
GAUGES, Air Gap 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 


more, Ill 


GAUGES, Vacuum 
Stokes Machine Co., F. J., 
Philadelphia, Pa. 


5996 Tabor Rd., Olney P. O., 


GEAR BLANKS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 


GEARS AND PINIONS, Metal 


Gear Specialties, Inc., 2650 W. Medill Ave., Chicago, 
Til 

James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Il. 

Perkins Machine & Gear Co., Springtield, Mass 


TRICO OILERS 





SAVE TIME - OIL-WORRY 


NEW —MODERN—STREAMLINED 
UNBREAK ABLE go 
& 





‘e They 








modernize your 
} equipment 
'e Give that added mes 
z ‘| feature : 
ex om e Reduce selling soslctence 
: e Guarantee proper lubri- 
- cation 


¢ e Place you a step ahead 


of your competitor 


WRITE FOR sace U 
TRICO FUSE MFG. CO. 


ee 


ae LR 


UNDERWRITERS APPROVED MODEL 100 





Include Dialco assemblies in your 
new product design. Dialco assem- 
blies are preferred by manufacturers 
of modern electrical devices. 


MANUFACTURERS, WRITE 
FOR SAMPLES AND COM- 
PLETE 8 PAGE CATALOG 


DIAL LIGHT CO. 
OF AMERICA, INC. 
90 WEST ST., NEW YORK,N. Y. 





VARNISHED 
CAMBRIC 


SLOT WEDGES 


EP e Ee eee 
MANUFACTURERS CORPORATION 


PTR SUL | 1105 Leader Building 
bry Cleveland, Ohio 
DETROIT © MILWAUKEE © MINNEAPOLIS © PEORIA 


TUBING or 
SLEEVING 


NUMBERING 


G Machines 


For oo 
Metal 
Name 


Parts, 
many 


etc. 


Write for 
Bulletins. 


Numberall Stamp & Tool Co. 


Huguenot Park, Staten Island, 











Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago i 
Thompson Clock Co., H. C., Bristol, 


Waltham Watch Co., Waltham, Mass. 


GEARS AND PINIONS, Non-Metallic 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del 

Continental-Diamond Fibre Co., 


Conn. 


Newark, Del 











Formi Ir ation Co., 4661 Spring Grove Ave., Cin 
innati oO 

Gear Speciakies, Inc., 2650 W. Medill Ave., Chicago, 
Ill 

General Elec. Co., Plastics Dept., 1 Plastics Ave., Pitts 
eld, Mass “*Fabroil, ‘*Textolite.’ 

James Mfg. Ce dD. O 1120 W. Monroe, Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. ¥ Lamicoid 

Na nal V ized Fibre Co Wilmington, Del 

Perkir M i & Gear Cx Springfield, Mass 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 

I 

R ardson ¢ Melrose Park (Chicago), Il) 

Synthane (¢ I Oaks, Pa. (Graphited 

laylor |} re C Norristown, Pa 

Wilmington Fibre Specialty Co., Wilmingtor Del 
0 

GEAR MOTORS. See Motors. 

GEAR STOCK, Laminated. See Plastics, 
also Gears & Pinions, Non-Metallic. 
GENERATORS. See Motors, also Plating 

Generators. 
GLASS 
( g G s Works, Insulation Div., Corning, N. Y. 
GLASS- FIBRE INSULATION 


Owens -( g Fibergla Corp., Toledo, Ohic 
Fiber 5 


GLUE POTS. See Pots and Ladles. 


GRAPHITE BEARINGS. 
Bushings, Graphite. 


See Bearings & 


GUARDS es oo 


McG Mt ( ulparaiso, Ind. 


GUMMED PAPER. See Paper, Gummed. 


a yee Ball and Roller Bearing 
S K F istries, Inc., Front & Erie Ave., 


Philadel- 


HARNESS, Wire. See Flexible Leads. 





HEATING ELEMENTS. See Units and 
Elements, Resistance Heating. 

INSTRUMENTS, Laboratory Standard 

DeJur-Ar Corp Shelton, Conn. 

GML torie lr 10 N. Knox Ave Cl I 

Gener Ele Co., Schenectady, N. ¥ 

H-B I ( Ir 2 N sroad, Philadelphia, Pa 

Hickok |} l. Instrument Co., 10514 Dupont Ave., Cleve 
nd, O 

l \ ( ‘ x \ Brook N. ¥ 

Ss I ( 00 Kinzie, Chicago, Il 

I I I a < iH n Ave Bluff 
t oO 

West I I iment Corp., 582 Freylinghuysen Ave., 
Newark, N. J 

We ! 1 I & Mf ( Dept. 7-N, East Pitts 
burgh, Pa 


INSTRUMENTS, Portable and Switchboard 





e. » Corp., Shelton, Conn, 

re I ( Schenectady, N. Y. 

H-B Elec. Co Ir 2531 N. Broad, Philadelphia, Pa. 

Hickok Ele Instrument Co., 10514 Dupont Ave., Cleve- 
and, O 

Simpson Ele Co., 5200 Kinzie. Chicago, Tl 

rriplett Ele Instrument ¢ 14 Harmon Ave Bluff 
ton, O 

Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, Mo. 

We n Elec Instrument Corp., 582 Freylinghuysen Ave., 
Newark, N. . 

We nghouse | & Mfg. Co., Dept. 7-N, East Pitts 
burg Pa 

INSTRUMENTS, Speed _ Indicating. See 


Tachometers. 


INSULATION 


ead ee Beads, 


(Insulating) 
Insulating. 

See Ceramics. 
See Ceramics. 
Cloth See Cloth, Insulating. 
Composition. See Plastics. 
( 


(Insulators) 


sushi 








Sompounds See Varnish, Insulating; also Wax and 
Compounds 

“ibre See Fibre, Vulcanizer; Also Plasti 

Fibre Gila See Glass-Fibre Insulation. 

Lava. é 

Mica Mica. 

Molded See Plastics. 

Paper See Paper, Insulating. 

Phenolic Fibre. See Plastics. 

Plastics See Plastics. 


Porcelain See Porcelain. 
Slot. See Paper, Insulating; 
Tape See Tape. 


also Cloth, Insulating. 


Tubing See Tubing, Varnished Fabrics; also Tub- 
ing, Laminated Phenolic; also Tubing, Vulcanized 
Fibr 

Varnish. See Varnish, Insulating. 


Vuleanized Fibre. See Fibre 


Wax. See Wax and Compounds. 
IRONS, Soldering. (Soldering Irons, Ma- 
chines & Control Stands.) 
Electric Soldering Iron Co., Inc., Deep River, Conn. 
Esico.”’ 


General Elec. Co., Schenectady, N. Y. 





Ideal Commutator Dresser Co., 1008 Park Ave., Syca 
more, Ill. 
Stanley Tools Division of the Stanley Works, New Bri 


tain, Conn. 


Sta-Warm Elec. Co., 565 N. Chestnut, Ravenna, O. 
Trent Co., Harold E., 619 N. 54th St., Philadelphia, Pa 
Vulean Elec. Co., Lynn, Mass. 


Wiegand Co., Edwin L., 7530 Thomas Blvd., 
Pa. ‘‘Chromalox.’’ 


KNOBS, Radio and Instrument 

Alden Products Co., 717 Center, Brockton, Mass. 
American Insulator Corp., New Freedom, Pa. 

Chicago Molded Products Corp., 1024 N. Kolmar Ave 


Chicago, Ill. 
Imperial Mol led Prods. Corp., 2921 W. 


Pittsburgh, 


Harrison, Chi 


‘ago, 
Kurz Kasch, Inc., Dayton, O. 
Miller Mfg. Co., Inc., James, 150 Exchange, Malden 
Mass 
Rogan Brothers, 180 N. Wacker Drive, Chicago, Ill, 
LACQUERS. See Finishes. 
LAMINATED PLASTICS. See Plastics. 


LAMINATION DIES. 
LAMPHOLDERS. 


See Dies & Molds 


See Sockets. 


LAMPS, Miniature and Tubular 
General Elec. Co., Lamp Dept., Nela Park, Cleveland, O. 
Herzog Elec. Co., 6 Varick, New York, N. Y. 


LAMPS, Ultra-Violet 
General Elec. Co., Lamp Dept., 
410 Eighth, Hoboken, me es 


LAVA 
American Lava Corp., 
Steward Mfg. Co., D 


Nela Specialty Div., 


Chattanooga, Tenn 
M., Chattanooga, 


LEADS, FLEXIBLE. 


LIGHTS, Pilot or Indicator 

Alden Products Co., 717 Center, Brockton, Mass 

Dial Light Co. of America, 90 West, New York, N. Y. 

Drake Mfg. Co., 1713 W. Hubbard, Chicago, Il. 

General Elec. Co., Lamp Dept., Nela Specialty Div., 410 
Eighth, Hoboken, N. 

Kirkland C« Mm. 2B. 

Signal Indicator Co., 


Tenn. ‘‘Lavite.’’ 


See Flexible Leads. 


Morristown, N. J 
140 Cedar, New York, N. Y. 


LIMIT SWITCHES. See Switches, Limit. 

LOCK WASHER SCREWS. See Screws, 
Lock Washer. 

LOCK WASHERS. See Washers, Lock 


and Spring. 


LUGS, Copper 


Chase-Shawmut Co., Newburyport, Mass 
Dante Elec. Mfg. Co., Bantam, Conn. 
Ideal Commutator Dresser Co., 1008 Park Ave., Syca 


more, Ill 
Iisco Copper Tube & Products Co., Inc., 
Rd., Cincinnati, O. 
Krueger & Hudepot Third & Vine Sts., Cin 
Patton-MacGuyer Co., 17 Virginia Ave., 


5629 Madison 


innati, O 
Providence, 


n. 3 
Sherman Mfg. Co., H. B., Battle Creek, Mich. 


MACHINE SCREWS. See Bolts, 
Screws, Machine. 


Nuts & 


MACHINE TOOL DRIVES. See Drives, 
Machine Tool. 

MACHINES, Balancing 

Gisholt Machine ‘ 1119 E. Washington Ave., Mad 
m, Wi 


MACHINES, Band Sawing (Wood & Metal) 
Walker-Turner Co., Inc., 4211 Berckman, Plainfield, N. J 


MACHINES, Die Casting 
Kux-Lohner Machine Co., Dept. 
Chicago, ll. 


E, 2145 Lexington, 


MACHINES, Drilling 

Walker-Turner Co., Inc., 4211 Berckman, Plainfield, N. J 

MACHINES, Impregnating 

Stokes Machine Co., F. J., 5996 Tabor Rd., 
Philadelphia, Pa. 


Olney P. O., 


MACHINES, Numbering 
Numberall Stamp & Tool Co., Inc., 
Staten Island, N. Y. 


Huguenot Park, 


MACHINES, Printmaking 
Charles Bruning Co., Inc., 100 Reade, New York, N. Y. 
(Black & White Prints) 

Ozalid Products Division General Aniline & Film Corp., 
Johnson City, N. Y. (Whiteprint Machines) 
Pease Co., C. F., 2605 W. Irving Park Rd., 

Ill. (Blueprint Machines) 


Chicago 


MACHINES, Radial Cutting 


Walker-Turner Co., Inc., 4211 Berckman, Plainfield, N. J 

MACHINES, Riveting 

Chicago Rivet & Machine Co., 1848 8. 54th Ave., 
(Cicero P. O.) Chicago, Tl. 

Tubular Rivet & Stud Co., Wollaston, Mass. 

MACHINES, Screwdriving 

Detroit Power Screwdriver Co., 5369 Rohns Ave., Detroit, 


Mich. 
Stanley Electric Tool Div.. New Britain. Conn. 
MAGNESIUM ALLOYS. 
nesium. 


See Alloys, Mag- 


MAGNETOS 
Fairbanks, Morse & Co., 
Ave., Chicago, Ill. 


Dept. 25, 600 So. Michigan 
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Yowe ELECTRICAL 
INSTRUMENTS 









ere 
& 


-@The Simpson full bridge type 
i ent, with soft iron pole 


r wit 
pieces—heart of all Simpson Instru- 
“ments. - 





@ Simpson Instruments are 
available in all popular 
styles and sizes, for all 
standard ranges. 





ITH business on the move, electrical instru- 

ments must be right. It is comparatively simple 
to make an accurate instrument, but it is extremely 
difficult to make an instrument that will stay accu- 
rate under the drive of today’s increased produc- 
tion loads. 


Whether used for production testing, or as part 
of other products, Simpson Instruments are best 
qualified to meet today’s exacting demands. They 
alone offer the basically-better Simpson full bridge 
type movement, with soft iron pole pieces. This is 
the same type movement as is used on expensive 
laboratory instruments, but by standardizing on it 
throughout the entire Simpson line—from panel 
instruments to testing equipment—we have suc- 
ceeded in bringing the price down to the level of 
just ordinary instruments. 


Write for new literature 


Are Your Testing Facilities Crowded? 


@ Here's a low cost way to expand. Simp- 
son's nine Micro-Testers—the original line 
of compact, uniform-size testers—will meet 
every testing need. Typical is Model 280, 
shown here. Covers 5 separate am- 

pere ranges, yet costs only : $975 





SIMPSON ELECTRIC COMPANY 
Oo 5200 Kinzie Street. Chicago, Illinois 


INSTRUMENTS THAT STAY ACCURATE 


APRIL 1941 


ANY SIZE 
ON TIME 





GENERAL INDUSTRIES 


can meet all specifications 


@ Whatever the size of your molded 
plastic parts, however exacting the speci- 
fications for accuracy and finish—depend 
on it, we will meet every requirement to 


your utmost satisfaction. 


Whether the call be for the production of 
a unit of unusual size, or for a run of mil- 
lions of small parts, General Industries 
has the experience, the modern equip- 
ment, and the plant capacity to fill your 
needs accurately, economically and to 


make deliveries on time. 


If you want to be assured of high quality, 
prompt deliveries and favorable costs, make 
us a source of supply. Send us blue prints 


and indicate your monthly requirements. 


The GENERAL INDUSTRIES Co. 


Molded Plastics Division * Olive and Taylor Sts., ELYRIA, OHIO 


PHONE OFFICE NEAREST YOU: * CAMDEN, N. J., Phone Camden 2215 

CHICAGO, Phone Whitehall4343 * NEW YORK, Phonel ongacre 5-4107 

DETROIT, Phone Madison 2146 © INDIANAPOLIS, Phone Lincoln 6317 
MILWAUKEE, Phone Daly 4057 * ELYRIA, Phone 2238 





















































































MAGNETS, Lifting 

Electrical Coil Winding Co., 2731 
N. J. (Small) 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., Cleveland, O. 


Saunders, Camden, 


MAGNETS, Permanent 
General Elec. Co., Schenectady, N. Y 
Mallory & Co., Inc., P. R., Indianapolis, Ind. 


MANUFACTURING, Contract 
Bridgeport Brass Co., Bridgeport, Conn 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


MEGOHMMETERS. See Instruments. 


MELTING POTS AND LADLES. See 
Pots & Ladles. 


METAL PARTS, Decorative 
Crowe Name Plate & Mfg. Co 752 Waveland Ave 
Chicago, I 


METAL, Thermostatic 

Baker & Co., Inc., 113 Astor, Newark, N. J 

( S. Brainin Div., I. Stern & Co., Inc., 20 Vandam, 
New York, N. Y 

Callite Tungsten Corp., 
Callifiex.’ 

Chace Co., W. M., 1608 Beard Ave., Detroit, Mich. 

Dole Valve Co., 1901-1941 Carroll Ave., Chicago, II] 

General Plate Div. of Metals and Controls Corp., 34 


547-39th, Union City, N. J. 


Forest, Attleboro, Mass. ‘‘Trufiex 
Wilson Co., H. A., 105 Chestnut, Newark, N. J. 
METALS, Colored. See Metals, Pre- 
finished. 
METALS, Laminated. See Metal, Ther- 
mostatic. 
METALS, Pre-finished 
(Coils, Sheets, Strips, Wire) 
American Nickeloid Co., 1322 N. Second, Peru, Il. 


“Nickeloid Tint-Metal.’’ 
Thomas Steel Co., Warren, O 


METALS, Pressed Powder 

Gibson Elec. Co., 8349 Frankstown Ave., 
Pa Gibsiloy.’”’ 

Mallory & Co., Inc., P. 


Pittsburgh (21), 


R., Indianapolis, Ind. 





guess ! 


ASK 
CONTINENTAL 
Diamond Fibre Co. 


Insulation Headquarters 


Newark — Delaware 





QUALITY 
A ~ RELAYS 
Se _— 


MR- 2, 2500 ohm, SPDT, $1.05 (list 
MR- 6, 4-6V., DC,SPDT, — .96 (list 
MR- 7, 6V., AC, SPDT, 1.23 (list 
MR-11, L1OV., AC, SPDT, 1.35 (list 


Wrile for complete STACO data 


STANDARD ELECTRICAL PRODUCTS CO. 


419 Ist Avenue No., Minneapolis, Minn. 


NEUTRELEC 


Neutral High Dielectric 
a 
ACID-FREE 


GUMMED PAPER 


SHEETS AND TAPE 


MADE BY 
MANUFACTURERS CO., 
PHILADELPHIA, PA. 


PAPER 








METERS. See Instruments. 
MICA 


Brand & Co., Wm., 276 Fourth Ave 


, New York, N. Y. 

Continental-Diamond Fibre Co., Newark, Del. ‘‘Mica- 
bond 

General Ele Co., Section Appliance and Mer 
handise Dept., Bridgeport, Conn. 

Insulation Manufacturers Corp., 565 W. 
Bivd., Chicago, 111 

Macallen Co., 16 Macallen, Boston, Mass 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
ae Micanite 

New England Mica C.o, Inc Waltham, Mass. ‘‘Y-27 

Richardson Co Melrose Park (Chicago), Ill 

Westinghouse Elec. & Mfg. C¢ Dept. 7-N, East Pitts 
burgh, Pa 


Q-1123 


Washington 


MOLDED INSULATION. See 


Plastics. 


MOLYBDENUM 









Wir Rods, Sheets, Special Shapes. 
Callite Tr sten Corp., 547-39th, Union City, N. J. 
Fansteel Metallurgical Corp., North Chicago, II. 
Mallory & Co., P. R., Inc., Indianapolis, Ind 
Westinghouse Ele & Mfg. C Dept. 7-N, East Pitts 
burgh, Pa 


Wilson ¢ H. A., 105 Chestnut, Newark, N. J. 


MOTOR DRIVE UNITS. See Drives, Ma- 
chine Tool. 


MOTOR-GENERATORS. See Motors. 


MOTOR STARTERS. 


See Controllers, Mo- 


tor 

MOTORS 

See a Motor Specifications for Designed-in Power 
Applications,’’ elsewhere in this issue.) 

Alliance Mfg. Co., Dept. H, Alliance, O 

3aldor Elee. Co., 4351 Duncan Ave., St. Louis, Mo. 


Sarber-Colman Co., Rockford, Ill 

Black & Decker Elec. Co., Kent, O 

Bodine Elec. Co., 2256 W. Ohio, Chicago, Ill 
Century Electric Co., 1806 Pine, St. Louis, Mo. 
» Appliance Division, General Motors Sales Corp., 
whester, N. ¥ 

Delco Products, Division General Motors Corp., 


Del 





Dayton, 





umore Compar Dept. 101-C, Racine, Wis 
Eicor, Ir 1062 W. Adams, Chicago, Il. 
Electric Specialty Co., 213 South, Stamford, Conn 
Fairbanks, Morse & Cx Dept D26, 600 S. Michigan 
Ave., Chicago, Ill 
General Elec. Co., Schenectady, N. Y 
General Industries Co., Dept. 10, Elyria, O 
Hansen Mfg. Co., Princeton, Ind Synchron.”’ 
Haydon Mfg. Co., Inc., Forestville, Conn 
Holtzer-Cat Ele Co., 125 Amory, Boston, Mass 
Imperial Ele Co., Akron, O 
Leland Ele Co., Dayton, O. 


Master Elec. Co., Dayton, O 

Ohio Elec. Mfg. Co., 5905 Maurice Ave., 

Peerless Ele Ce Warren, Ohio 

Pioneer Gen-E-Motor, Chicago, IIl 

Reliance Ele & Engrg. Co., 1082 Ivanhoe Rd., Cleve 
land. O 

Russell Elec. Co., 


Cleveland, O 


340 W. Huron, Chicago, Ill. 


Signal Elec. Co., Menominee. Mich 

Smith Cory I A 409 Davis, Rochester, N. Y. 
Speedway Mfg. Co., 1828 S. 52nd Ave., Cicero, Ill. 
Victor Ele Prods., Inc., 2950 Robertson Rd., Cin- 


cinnatl oO 


Wagner Elec. Corp., 6400 Plymouth Ave., St. Louis, 
Mo 

Wesche Ele Ca; Be & Cincinnati, Ohio 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


MOUNTINGS, Rubber 
Lord Mfg. Co., 1655 West 12th, Erie, Pa. 


MULTIPLE LEAF CONTACT SWITCHES. 
See Plugs & Jacks, Radio. 


NICKEL 
Driver-Harris Co., Harrison, N. J 
International Nickel Co., Inc., 67 Wall, New York, N. Y. 


NICKEL-SILVER 

(Sheet, Rod, Tube, Wire.) 
American Brass Co., Waterbury, Conn 
Baltimore Brass Co., 1205 Wicomico 
Driver Co., Wilbur B., Newark, N. J 
Driver-Harris Co., Harrison, N. J. 
Hoskins Mfg. Co., Detroit, Mich 


Baltimore, Md 


Mallory & Co., In P. R., Indianapolis, Ind 

Revere Copper & Brass, Inc., 230 Park Ave., New York, 
om 4 

Scovill Mfg. Co., 65 Mill, Waterbury. Conn. ‘‘Adnic.’’ 

Seymour Mfg. ¢ 19 Franklin, Seymour, Conn 


NUMBERING MACHINES. 
Numbering. 


See Machines, 


NUTS, Machine Screw. See 


and Screws. 


Bolts, Nuts 


NUTS, Self-Locking 
Elastic Stop Nut Corp., 2334 Vauxhall Rd., Union, N. J. 
1] Mfg. Co 65 Mill, Waterbury, Conn 

lard Pressed Steel Co., Box 594, Jenkintown, Pa 






S 


Star 


NUTS, Wing 

Central Screw Co., 3519 Shields Ave., Chicago, Ill 

Parker-Kalon Corp., Dept. E., 190 Varick, New York, 
N. Y. 


OHMMETERS. See Instruments. 


OIL SEALS. See Seals, Oil. 


OILERS 
Gits Bros. Mfg. Co., 1840 S. Kilbourn Ave., Chicago, 
Il 


Hunter Pressed Steel Co., Lansdale, Pa 

Speedway Mfg. Co., 1828 S. 52d Ave., Cicero, Tl. 

Trico Fuse Mfg. Co.. Milwaukee, Wis. ‘‘Opto-Matic,’’ 
Levomati *‘Drip-Drop.’’ 








OIL-LESS BEARINGS. See 
Bushings, Graphite; 
ings, Non-Metallic. 


OSCILLOGRAPHS. See 


Testers. 


Bearings & 
3earings & Bush 





Instruments, also 


OVENS, Industrial 


Annealing, Drying, Temper Drawing, Mold Baking 
General Elec. Co., Schenectady, N. Y 
Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 


PACKING MATERIAL z 
Kimberly-Clark Corp., Neenah, Wisc. ({“impak’’ Crepe 
Wadding.) s 


PAINT. See Finishes. 
PANELS, Metal 


Crowe Name Plate & Mfg. Co., 1752 Waveland Ave 
Chicago, Ill. 


and Laboratory 


PAPER, Gummed 


Paper Manufacturers Co., Philadelphia, Pa. ‘‘Neutrel 


PAPER, Insulating 

Fish Paper, Press Board, Fiber Board, Fuller Board, 
Slot Insulation. 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.”’ 

Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton, Del 

Continental-Diamond Fibre Co., Newark, Del. 
General Elec. (C« Section Q-1123. Appliance and Mer 
handising Dept., Bridgeport, Conn. 
Insulation Manufacturers Corp., 565 W. 
Blvd Chicago, Il 

Kimberly-Clark Corp., 8 S. Michigan Ave., Chicago, Il 
(Kimsul—for Thermal Insulation. ) 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘‘Armatite,’’ ‘‘Duro,’’ ‘‘Micoid.”’ 

National Vulcanized Fibre Co., Wilmington, Del 
‘“‘Campbellite,”’ ‘‘C-F,’’ Peerless.’’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia Pulp & Paper Co., 
230 Park Ave., New York, N. Y. 
ite.’’ 

Westinghouse Elec. & Mfg. Co., 
burgh, Pa 

Wilmington Fibre Specialty Co., Wilmington, Del 


PEGS, Armature 

Insulation Manufacturers Corp., 565 W 
Blvd., Chicago. Ill 

Mica Insulator Co., 
i. 

National Vulcanized Fibre Co., 


Washington 


Pulp Products Dept., 
**Electrite,’’ ‘‘Dens 


Dept. 7-N, East Pitts 


Washington 


Dept. 31, 200 Varick, New York, 


Wilmington, Del. 


PENDANTS, Socket Chain 
Bead Chain Mfg. Co., 16 Mt. Grove, Bridgeport, Conn 


PHENOLIC COMPOUNDS. See Plastics. 
PHENOL FIBRE. See Plastics. 
PHOSPHOR BRONZE 


American Brass Co., Waterbury, Conn. 

Baltimore Brass Co., 1205 Wicomico, 
(Also Tin Coated.) 

Bridgeport Brass Co., Bridgeport, Conn. 

Bunting Brass & Bronze Co., Toledo, O. 

Driver-Harris Co., Harrison, N. J 

Phosphor Bronze Smelting Co 2212 Washington Ave., 
Philadelphia Pa 

Revere Copper & Brass, Inc., 
N. Y 


Baltimore, Md 


230 Park Ave., New York 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
Seymour Mfg. Co., 49 Franklin, Seymour, Con: 


PHOTOELECTRIC CELLS AND TUBES 

DeJur-Amsco Corp., Shelton, Conn. 

G-M Laboratories, Inc., 4310 N. Knox Ave., Chicago, I 

General Elec. Co., Section C 676-27, Schenectady, N. Y 

Weston Elecl. Instrument Corp., 582 Freylinghuysen Ave., 
Newark, N. J. ‘‘Photronic.”’ 


PILLOW BLOCKS, Ball & Roller Bearing 
Ahlberg Bearing Co., 3030 W. 47th St., Chicag« Ill 
Fafnir Bearing Co., New Britain, Conn 
Norma-Hotfmann Bearings Corp., Stamford, Conn 
8.K.F. Industries. Inc.. Front & Erie Ave., Philadel- 
phia, Pa. ‘‘Rubber Flex.’’ 


PILOT LIGHTS. See Lights, Pilot. 


PINIONS. See Gears & Pinions. 


PINS, Assembly 

Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 

PINS, Cotter 

Hubbard Spring Co., M. D., 575 Central Ave., 
Mich. 


Pontiac 


PINS, Dowel 
Allen Mfg. Co., Hartford, Conn. 


PLASTICS, Laminated 
(See also Tubing, 
Extruded Plastic.) 
Alden Products Co., 717 Center, Brockton, Mass. 


or Molded 


Laminated Phenolic, also Tubing 


American Insulator Corp., New Freedom, Pa. ‘‘Aico.” 
Cold Molded. ) 
Auburn Button Works, Inc., Molded Plastics Div., Au- 


burn, N. Y. 

Bakelite Corp., 30 E. 42nd, New York, N. Y. 

Barber-Colman Co., Rockford, Ill 

Brandywine Fibre Products Co., 1402 Walnut, Wilming- 
ton, Del. 

Catalin Corp., 1 Park Ave., New York, N. Y 

Chicago Molded Products Corp., 1024 N. Kolmar Ave., 
Chicago, Il 

Continental-Diamond Fibre Co., Newark, Del. 
‘‘Dilophane,’’ ‘‘Celeron.’’ 

Dow Chemical Co., 1450 E 

Durez Plastics & Chemicals, Inc., 163 
Tonawanda, N. Y . 

Formica Insulation Co., 4661 Spring Grove Ave., Cin 
cinnati, O. 

General Elec. Co., Plastics Dept., 1 Plastics Ave., 
field, Mass. ‘‘Texolite’’ (‘‘Cetec’’ Cold Mold.) 

General Industries Co.. Molded Plastics Div., Olive & 
Taylor Sts., Elyria, O. 


“Dilecto,” 


Main, Midland. Mich. 
Walck Road, North 


Pitts- 
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SIARINGS 
oe 
Ces 


| [FOR EVERY MECHANICAL NEED] | 


a 


COIL SPRINGS FLAT SPRINGS LOCK SPRINGS 


a0 ee aos) RE 
a as N WIRE FORMS 


We make springs from every type of wire 
up to and including three-eighths diame- 
ter. We pledge rigid adherence to your 
specification. Get our quotation on your 
next job. 


AMIERICAN SPRING 


AND UMANUFACTURING CORP. 
Holly, Michigan 






For PERFECT =a 
SOLDERING RESULTS | 








| ft 














Soldering in the electrical field demands 
perfect results. Rubyfluid makes this possible 
easily and quickly —producing neat, strong 
5 unions. It is fast acting and economical to 


~ 


<o i use; will not corrode the metals. There are 
wa —_ Y no dangerous fumes or objectionable odors. 
—s 


SO 4 Available in paste, flux. core solder and 
cc gs \ ee ies 
oe, RUBY CHEMICAL CO. 


64 McDowell St. Columbus, Ohio 









METAL STAMPING SERVICE 
<3 DRAWING a 


STAMPING “Ss 


3} ‘a FORMING iV 

{DP} ay 

| Small Metal Parts © - 

| | oD “" 

| in Wz 
a Brass, Copper & Steel @* 

PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 
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OHIO 


TORQUE 
MOTORS 


a on i > a 












Find Wide 
Range of Applications 


Ohio Torque Motors are employed to release 
brakes and hold them open . . . open gates and 


doors . . . operate clutches . . . turn valves . . . close 
switches . . . any job a solenoid or power cylinder 
can do. 


They can be stalled for the length of time to suit 
the work cycle for which they are wound and not 
burn out, nor even over-heat. 


Ohio Torque Motors are silent. Made for any 
power from 1 oz. ft. to 100 oz. ft., equal to 1 16 ft. 
lb. to 7'% ft. Ibs., and to operate on one- two- or 
three-phase A.C., or up to 250 volts D.C. 


What is your problem ? 


The OHIO ELECTRIC MANUFACTURING Co. 
5905 Maurice Avenue Cleveland, Ohio 


See 




































































ase Saas Prods. Corp., 2921 W. Harrison, Chi- 

eago, lL. 

Irvington Varnish & Insulator Co., Irvington, N. J. 

Kurz-Kasch, Inc., Dayton, O 

Macallen Co., 16 Macallen, Boston, Mass. 

Mica Insulator Co., Dept. 31, 200 Varick, 
N. Y. ‘“‘Lamicoid.”’ 

Monsanto Chemical Cx Plastics Div 

National Vulcanized Fibre Co., Wilmington, Del. 
nolite.’ 

Richardson Co., Melrose Park (Chicago), Il. 

Synthane Corp., Oaks, Pa 

Taylor Fibre Co., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., 
burgh, Pa 

Wilmington 
*“Ohmoid.’”’ 


New York, 
Springfield, Mass 
**Phe- 


“‘Tnsurok.’’ 


Dept. 7-N, East Pitts- 


Fibre Specialty Co., Wilmington, Del. 


PLATES, Carbon Resistance 

Becker Brothers Carbon Co., 3540 S. 52nd Ave., 
Ill 

Morganite Brush Co., Inc Long Island City, N. Y. 

Trent Co., Harold E., 619 N. 5th, Philadelphia, Pa 


Cicero, 


PLATES, Name 
Crowe Name Plate & Mfg. C 1752 Waveland Ave 
Cl ige I 


EC TRO 


Vitreous Enameled 


RESISTORS 


Made for long, dependable 


service. 
More Economical to buy and 
to use. 
Complete range of fixed, 





tapped and adjustable types. 
Write for samples; no obli- 
gation. 


LECTROHM, INC. 


S131 WEST 25 t# PLACE 
CHICAGO (CICERO P.O.)ILL. 


SCREWS for every 
You can depend os us for 


QUALITY: EFFICIENCY-SERVICE 


+ + + 





SAMUEL J.SHIMERe SONS 


MILTON, ae ee ee ee ee a ee 





INSTRUMENT RESISTORS 


IN CORTP OR A TED 


Manufacturers of 


Wire Wound resistors for Instrument, 
Electronic and Industrial applications 
Precision spool type; Tubular, in both 
standard and precision tolerances; Ad- 
justable units; Resistance cards and 
Custom built units 


WRITE FOR CATALOG 


Instrument Resistors, Inc. 
Little Falls, New Jersey 





Insulate bare wire with LAVOLAIN ball and 


socket beads. High dielectric and mechanical 
strength. 13 sizes. Shown }» size. 


THE STAR PORCELAIN CO. 
41 Muirhead Ave. TRENTON, N. J. 
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PLATING GENERATORS 

Eicor, Inc., 515 S. Lafilin, Chicago, II. 

Electric Spectalty Co., 213 South, Stamford, Conn. 
General Elec. Co., Schenectady, N. Y. 


PLATING PROCESS, Nickel, Zinc 
General Ele Cx Section Q-1123. Appliance and Mer 
handise Dept Bridgeport, Conn 


Udylite Corp., 1651 E. Grand Blvd., Detroit, Mich. 


PLATINUM. See Points, Contact. 


PLIERS & TOOLS 


Klein & Sons, Mathias, 3200 Belmont Ave., Chicago, Il 


PLUGS, Attachment 

Arrow-Hart & Hegeman Elec. Co., 
Div., Hartford, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, TI. 

General Ele Cc Section Q-1123. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 


Industrial Control 


PLUGS, Expansion 

Hubbard Spring Co M. D 575 Central Ave., 
Mict 

Wrought Washer Mfg. Co., 22( 0 S. Bay 
Wis 


Pontiac, 


Milwaukee 


PLUG & CORD SETS 
Alden Products C 717 Center, Brockton 
Arrow-Hart & MHegeman Elec. Co., 
Div.. Hartford, Conn 
Belden Mfg. C 4633 W. Van Buren, Chicago, Ill 
General | ( Section Q-1123. Appliance and Mer 
D Bridgepor Cont 
& Cable Corp., 710 Main, Holyoke, Mass 


Mass 


Industrial Control 


Holyoke W 


PLUGS & JACKS, Radio 
Alden Products Co., 717 Center 
Guardian Elec. Mfg. Co 59 
Jones, Howard B., 2300 Waban 


Brockton, Mass 
W. Walnut, Chicago, Til 
ia Ave., Chicago, Ill 






PLUGS & SOCKETS, Multiple Contact 


Alden Products Co., 717 Center, Brockton, Mass 

Guardian Ele Mfg. Co., 1627 W. Walnut, Chicago. Il 

Jones, Howard B., 2300 Wabansia Ave Chicago Ill 

POINTS, Contact 
M bale Plat Silver, Tungster Special A 

taker & Co., Ir 113 Astor, Newark, N. J 

( S. Bra D I Stern & ( Ir 20) VanDar 
New York. N. Y¥ 

Callit Tur t Cory 17 th Union City, N J 

Clev I I 10000 Meech Ave Cleveland 
0 

Far M il Cory N Chica I 

( I D> f Metals Contre Corp t 
I \ Ma 

G I ( 8349 Frankstow \ Pittsburg} 
ys | i (; ile 

Ma vy & ¢ Ir P. B Indianapolis, Ind 

Wi n ( H \ 105 Chestnu Newark, N. J 


PORCELAIN 
Akron Porcelain C<¢ Akror oO 
American La Corp., Chattanooga 


i Tenn 
Colonial Insulator Co., Akron, O 


““Porcelex.’”’ 


Louthan Mfg. Co., East Liverpool, O ‘*Elemite.’’ 

Star Porcelain Co., 41 Muirhead Ave., Trenton, N. J. 
‘Nu B ““Thermolain,’’ ‘‘Vitrolain.’’ ‘‘Lavolain.’’ 

Steward Mfg. Cx D. M., Chattanooga, Tenn 

Universal Clay Products Co., 1540 E. First, Sandusky, O 


POTENTIOMETERS. 


See Resistors, Radio 
Control. 


POTS & LADLES, Melting 

Dunn, Inc., Struthers, 1321 Cherry, 
**Dunco.”’ 

Electric Soldering Iron Co., Inc., Deep River, Conn 

General Elec. Co., Schenectady, N. Y 

Russell Elec. Co., 340 W. Huron, Chicago, T1l. 


Philadelphia, Pa. 


Sta-Warm Elec Co., 565 N. Chestnut, Ravenna, O. 
“*Triplex.’ 
Trent Cx Harold E., 619 N. 54th, Philadelphia, Pa. 


Vulean Elec. Co., Lynn, Mass 
Wiegand Co., Edwin L., 7530 


: Thomas Blvd., Pittsburgh, 
a “‘Chromalox.’’ 


POWER TOOLS. See Tools, Power. 
PRE-FINISHED METALS. 
Pre-finished. 


See Metals, 


PRESSES, Drill 
Walker-Turner C¢ 
N. J. 


Inc., 4211 Berckman, *lainfield, 


PRESSES, Plastic Molding 

Kux-Lohner Machine Co., 2145 Lexington, Chicago, TI. 

Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 

White Denta Mfz Co, & 8&8. 0 FE 
wom, es Be 


40th, New 


PROCESS EQUIPMENT 
Stokes Machine Co., F. J., 5996 Tabor Rd., Olney P. O., 
Philadelphia, Pa 


PULLEYS 
Pyott Foundry & Machine Co., 328 N. Sangamon, Chi- 
cago, Il 


PUMPS, Vacuum 
Stokes Machine Co., F. J., 


Philadelphia, Pa 


5996 Tabor Rd., Olney P. O., 


PUSH BUTTON STATIONS. 
Remote Control. 


See Switches, 


PYROMETERS 


DeJur-Amsco Corp., Shelton, Conn. 


PYROXYLIN COMPOUNDS. 


See Plastics. 








RAWHIDE GEARS. See Gears & Pinions, 
Non-Metallic. 


RECEPTACLES, 
Lamp. 


Lamp. See Sockets, 


RECTIFIERS, Current 

Electricoil Co., Inc., 6 Varick, New York, N. Y. 

Fansteel Metallurgical Corp., North Chicago, Il. 

General Elec. Co., Section Q-1123. Appliance and Mer 
chandise Dept., Bridgeport, Conn. 

International Telephone Development Co., Inc., 137 
Varick, New York, N. Y. 

Mallory & Co., Inc., P. R., Indianapolis, Ind. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 





REDUCERS, SPEED. See Speed Reducers. 


REELS, Cord (Built in) 


Vacuum Cleaner Corp. of America, 
Wissahickon Ave. & Juniata, 
“‘Cordomatic.”’ 


Cordomatic Div., 
Philadelphia, Pa. 


REFRACTORY PORCELAIN. See Ceram- 


ics; Cores, Resistor; Porcelain. 
REGULATORS, Speed. See Controllers, 
Motor. 


REGULATORS, Temperature 


(See also Controls & Valves, Temperature; 


1309 S 
Struthers, 1321 


Thermo- 
stats.) 


Allen-Bradley Co 

Dunn, Inc., 
“*Dunco.’” 

Fenwa! Incorporated 

General Elec. Co.. Schenectady, N. Y 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill 

Minneanolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Paragon Elec. Co., 37 W. Van Buren, Chicago, Il 

Thermostat Co., 101 Forest, Attleboro 

(Low Voltage.) 


First, Milwaukee, Wis 
Cherry, Philadelphia, Pa 


10 Main, Ashland, Mass 


Spencer 


Mass 


REGULATORS, Voltage 
Acme Elec. & Mfg. Co., 35 Water, Cuba, N. Y 
General Elec. Co., Schenectady. N. Y 


H-B Elec. Co., Ine.. 2531 N, Broad, Philadelphia, Pa 
Superior Electrie Co., 80 Harrisor Bristol, Conn 
Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y 


RELAYS 


Allen-Bradley (Cc First, Milwaukee, Wis 





Allied Control Ce ‘ Fulton, New York 
American Automatic E Sales Cx Dept. C, 
Van Buren, Chicago, Ill Auteles Strowg 
American Gas Accumulator Co Electrical Div., 
beth, N. J Agastat’’ (Time delay 

Arrow-Hart & Hegeman Elec Co., Industrial Control 
Di Hartford, Conr 

Autocall C« Shelby, Ohic 

Barber-Colman C<¢ 1216 Rock, Rockford, Ill 

Clare & Co., C. P., Lawrence & Lamon Aves., Chicago, 
Ill 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago, 
Ill. 

Dunn, Inc., Struthers, 1321 Cherry, Philadelphia. Pa 
““Dunco.”’ 


Eagle Signal Corp., Moline. Ill. 

G-M Laboratories, Inc 1310 N. Knox Ave., Chicago, Ill 
General Elec. Co., Section C 676-27, Schenectady, N. Y. 
Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 

H-B Elec. Co., Inc., 2531 N. Broad, Philadelphia, Pa 
Kurman Elec. Co., Inc., 241 Lafayette, New York, N. Y¥ 


Leach Relay Co., 5919 Avalon Blvd., Los Angeles, Cal. 
Mercoid Corp., 4201 Belmont Ave., Chicago, Il. 
Millen Mfg. Co., Inc., James, 150 Exchange, Malden, 


Mass 
Standard Electrical Products Co., 419 First Ave., 
Minneapolis, Minn. 
Ward Leonard Elec. Co., 34 South, Mt 
Weston Elecl. 
Newark, N. J 
Westinghouse El 
burgh, Pa. 


North, 


Vernon, N. Y¥ 
Instrument Corp, 582 Frelinghuysen Ave., 
& Mfg. Co., 


Dept. 7-N, East Pitts- 





RESISTANCE LINE CORD. See Cords, 
Resistance Line. 

RESISTORS, Power Circuit 

Aerovox Corp., New Bedford, Mass 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis. 


‘‘Bradleyunit,’’ ‘‘Bradleyometer,”’ ‘‘Bradleystat.’’ 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
Daven Co., 158 Summit, Newark, N. J 
General Elec. Co., Schenectady, N. Y 
Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 
Instrument Resistors, Inc., Little Falls, N. J. 
International Resistance @o., 405 N. Broad, 

phia, Pa 


Philadel- 


Lectrohm, Inc., 5131 W. 25th Place, Chicago (Cicero 
P. O.), Ill 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

National Elec. Controller Co., 5309 Ravenswood Ave., 


Chicago. Ill 
Ohmite Mfg. Co., 4804 W 
Rex Rheostat Co., 37 W. 20th, New York. N. Y. 
Sprague Specialties Co., North Adams, Mass 
Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 


RESISTORS, Radio Control 
Attenuators, Fixed Resistors, Rheostats, Potentiometers 
Aerovox Corp., New Bedford, Mass 
Allen-Bradley Co., 1309 S. First, 
Centralab, Div. of Globe Union, 
Ave., Milwaukee, Wis. 
Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 
Daven Co., 158 Summit, Newark, N. J 
Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J. 
Instrument Resistors, Inc., Little Falls, N. J 
International Resistance Co., 405 N. Bread, 
phia. Pa 
Lectrohm, Ince., 
P. ©), 30. 
Mallory & Co., P. R., Indianapolis, Ind. 
National Elec. Controller Co., 5309 Ravenswood Ave., 


Flournoy, Chicago, Ill 


Milwaukee, Wis. 
Inc., 900 East Keefe 


Philadel- 
5131 W. 


25th Place, Chicago (Cicero 





Chicago. TH 
Ohmite Mfg. Co., 
Sprague Specialties Co., 
Ward Leonard Elec. Co., 
White Dental Mfg. Co., 

York, N. Y 


1804 W. Flournoy, Chicago, I 

North Adams, Mass 

34 South, Mt. Vernon, N. Y 
The, S. S., 10 E. 40th, New 
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RING 


Where a Single 
Failure Might 
Cost Thousands 



















































‘pe fal Hl l Pe AN 
TUT ELD 

More than 40 Instrument Models 

provide a versatile selection to satisfy 


almost Every Production Testing and 
Laboratory Requirement 


WRITE FOR CATALOG 41-M 


fe 
Series 832 31 Range 
AC- DC Multi- Range Tester 


Onl 3” overall — with 
EXTRA LARGE 3°, s’ meter. An ideal, 
all-around production testing and trouble- 
shooting instrument. 





Net Price e 
$14.95 





920 


Combination Dynamic Mutual Conductance Type 
Tube Tester and 33 Range Rotary Selective AC-DC 
Multi-Range set tester. 

Provides a pene portable laboratory in one 
compact u 

Series 920P—-illestreted—ready for instant service, 
NET PRICE $53.95 


PAeCISTON LES FOUIEMIE Alt 


INDUSTRIAL: LABORATORY: RADIO: TELEVISION 


PRECISION APPARATUS COMPANY 
647 Kent Avenue Brooklyn, New York 
Export Division: 458 Broadway, N. Y., U.S.A. © Cable Address: Morhanex 
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in food storage plants involves reliance 

upon the precise and uninterrupted 
functioning of contact points. A single 
failure might cause losses running high up 
into the thousands and might well prove 
to be disastrous. Ranco Inc., of Columbus, 
Ohio and New York, have used literally 
millions of Baker silver contacts for their 
temperature control devices and continue 
to use them. No better testimonial to their 
perfect reliability could be offered. We are 
ready to supply you with contacts of plat- 
inum, palladium, or any of their alloys; as 
well as silver, gold, or tungsten for either 
severe duty or for lighter work. Just tell 
us your requirements. We'll be glad to 
work with you. 


[ins automatic control of temperature 


BAhER & CO., INC. 


SMELTERS, REFINERS AND WORKERS OF PLATINUM, GOLD AND SILVER 


113 ASTOR ST., NEWARK, N. J. 





NEW YORK SAN FRANCISCO 





CHICAGO 


ESSEX ENAMELED MAGNET 
WIRE HAS THE HIGHEST 


ABRASION RESISTANCE 
WITH MAXIMUM FLEXIBILITY 


Let us suggest the specific type and kind of 
magnet wire best suited for your particular 
applications. Prompt service and deliveries 


ESSEX WIRE CORP. 


MAGNET WIRE DIVISION 
FORT WAYNE (i ) INDIANA 


Sales Offices os Ware- || || Angeles — *Minneapolis — 
houses: *Atlanta— Boston — || " New York—*Philadelphia— 
*Chicago — Clevciond — Des | | PRODUCTS | *St. Louis. (* Stocks carried.) 
Moines — *Detroit — *Los 





























Belay 



































































POSITIVE PROTECTION 
for Cord-equipped Products 


Gripmaster anchors cord to product housing at 

point of strain, forever eliminating cord service 

trouble. Withstands 100 Ib. pull . . . prevents 

unraveling no more binding by tape or 

Rett: an acceptable to Underwriters’ require- 

et Sd ele owe] ) 1 
TT em sie lt 


GEORGE WALKER COMPANY 


er tt me tell ac ie) 
118 AMSTERDAM AVE. PASSAIC, N. J. 


FLUXES 
41 Years Old 


WRITE US 
YOUR PROBLEM 


SOLDER 
KESTER COMPANY 
4209 Wrightwood Avenue, Chicago, Illinois 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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ae 


PORTLAND-MONSON 
SLATE CO. 


Quarriers ot 
Monson Slate 





for Electrical 


Quarries: 
Monson, Maine 












SIH 


Especially suitable for use 
where well balanced tools are 
LUMAR aloes abies irons can be 


used on both AC and DC cur- 
rent, and are wound for voltages 
from 105 to 240. Tips are plug 
type, easily removed for replace- 
ments. Ample heat for fast 
work; rugged construction. One 
piece heavy gauge steel case, 
mounted element, positive grip 
handle. Metal stand supplied 
with each tool. 


Sate Se 
DEEP RIVER CONNECTICUT 


SUR TLS 
TRONS 


Write for bulletins 
describing the com- 
plete ESICO line. 


FIXED AND VARIABLE RESISTORS ire 
SELECTOR SWITCHES 
CERAMIC CAPACITORS 


W rite for interesting literature 


CENTRALAB: Division of Globe Union Inc., Milwaukee, Wis. 











RHEOSTATS, Electroplating 


Allen-Bradley ¢ 1309 S. First, Milwaukee, Wis 





National Elec Controller Co., 5309 Ravenswood Ave., 
Chicago, Il 

Ud e Corp., 1651 E. Grand Blvd., Detroit, Mich. 

RHEOSTATS, Motor Control 

Allen-Bradley ¢ 1309 S. First, Milwaukee, Wis 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y 

General Elec. Co., Schenectady, N E 

Hardwick, Hindle, Inc., 140 Pennington, Newark, N. J 

International Resistance Co., 405 N. Broad, Philadel 
phia, Pa 

Nationa ; Controller Co., 5309 Ravenswood Ave., 
Chicago, Ill 

Ohmite Mf ( 804 W I urnoy, Chicag I 

Rex Rheostat ( 7 W. 20th, New Yerk. N. Y 

Superior Electric ¢ 80 Harrisor Bristol, Con: 

Ward Leonard Ele Co., 34 South, Mt. Vernon, N. Y. 
‘*Vitrohm 

Westir } & Mfg. C Dept. 7-N, East Pitts- 
burg! Pa 

RHEOSTATS, Radio. See Resistors, Radio 


Control. 


RIVETING MACHINES. 
Riveting. 


See Machines, 


RIVETS, Plain 

Central Screw Co.. 3519 Shields Ave.. 
Progressive Mfg. Co., Torrington, Conn 
Republic Steel Corp., Cleveland, O 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


Chicago, Il 


RIVETS, Split & Tubular 
Chicago Rivet & Machine Co., 
Cicero P. O Chicago, Il 
Tubular Rivet & Stud Co., 


1848 S. 54th Ave., 


Wollaston, Mass 


ROTARY CONVERTERS. See Motors. 


R.P.M. COUNTERS. See Tachometers. 


SAWS, Band & Bench 
Walker-Turner ( Inc., 4211 Berckman, Plainfield, N. J 


SCREWDRIVING MACHINES. See Ma- 
chines, Screwdriving. 
SCREW MACHINE PRODUCTS, Fibre. 


See Fibre, 


Vulcanized. 


SCREW MACHINE PRODUCTS, Metal 
Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

Hunter Pressed Steel Co., Lansdale, Pa. 
Linden & Co., Inc., 897 Broad, Providence, R. I 
National Acme Co., 170 E. 131, Cleveland, O. 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 
Progressive Mfg. Co., Torrington, Conn. 
Scovill Mfg. Co., 65 Mill, Waterbury, 
Shimer & Sons, Samuel J., Milton, Pa. 


Conn 


Standard Pressed Steel Co., Box 594, Jenkintown, Pa 
Waltham Watch Co., Waltham, Mass 
Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 


SCREWS, Hollow & Socket Head 
Allen Mfg. Co., Hartford, Conn 


Central Screw Co., 3519 Shields Ave., Chicago, III 
Parker-Kalon Corp 198 WVarick, New York, N ; 
Standard Pressed Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Lock Washer 
American Screw Co., Providence, R. I 
Mass 





Continental Screw Co., New Bedford 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2309 N. Keeler Ave., Chi 
cago, Il *“Sems.°° 
SCREWS, Machine. See Bolts, Nuts & 
Screws. 
SCREWS, Recessed Head 
American Screw Co., Providence, R. I 
Chandler Products Co., Euclid, O 
Continental Screw Co., New Bedford, Mass. 
Corbin Screw Corp., New Britain, Conn 
Lamson & Sessions Co., Cleveland, O 
National Screw & Mfg. Co., Cleveland, O 
lon Corp 198 Varick, New York, N. Y 
ll Mf Co., Chicago, Ill. 
l isall & Ward Bolt & Nut Co., Port Chester 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi 
cago, Ill 
Standard Pre Steel Co., Box 594, Jenkintown, Pa 


SCREWS, Self-Tapping 
American Screw Co., Providence, R. I 
Central Screw Co., 3519 Shields Ave., Chicago, Il 
Groov-Pin Corp., 411 Kerrigan Ave., Union City, N. J 
Parker-Kalon Cory 198 WVarick, New York, N. Y 
Shakeproof Lock Washer Co., 2509 N. 
. 1 


Keeler Ave., Chi- 


SCREWS, Set and Cap 


Allen Mfg. Ce Hartford, Conn 

Parker-Kalon Corp., 198 Varick, New York, N. Y. 
Republic Steel Corp., Cleveland, O. 

Scovill Mfg. Co., 65 Mill, Waterbury, Conn 


Shakeproof Lock Washer | Co., 
Chicago, I 


Standard Pressed Steel Co., Box 594 


2509 N. Keeler Ave., 


Jenkintown, Pa. 


SCREWS, Thumb 
Central Serew Co 3519 Shields Ave., 
Parker-Kalon Cor 198 


Chicago, Ill. 
1 Cory : 
Progressive Mfg. Co., 


Varick, New York, N. Y. 
Torrington, Conn. 


SCREWS, Wood 
American Screw Co 
Central Screw Co., 3519 Shields Ave., Chicago, II! 
Chandler roducts Company, Euclid, O 
Continental Screw Co., New Bedford, Mass 

Corbin Screw Corporation, New Britain, Conn. 
Lamson & Sessions Co Cleveland, O 

National Screw & Mfg. Co., Cleveland, O 


Providence, R. I 












Pheoll 
Kussell, Burdsall & Ward Bolt & Nut Co., Port Chester, 
N. Y 


Manufacturing Company, Chicago, III. 


Scovill ‘Manufacturing Co., 65 Mill, Waterbury, Conn 
SEALS, Oil 

American Felt Co., Inc., Glenville, Conn 

Chicago Rawhide Mfg. Co., 1286 Elston Ave., Chi- 


cago, Ill. 
Garlock Packing Co., 
Gits Bros. Mfg. Co., 
Tl. 


SEATERS, Commutator Brush 
Ideal Commutator Dresser Co., 1008 Park Ave., 
more, Ill. 


SEPARATORS, Magnetic 


Palmyra, N. Y. 
1840 S. 


“‘Klozure 


Kilbourn Ave., Chicago, 


Syca- 


Ohio Elec. & Mfg. Co., 5905 Maurice Ave., Cleveland, O 

SHADES, Mica 

Mica Inslator Co., Dept. 31, 200 Varick, New York 
NY 


New England Mica Co. 


SHEAVES, V-Belt 
Pyott Foundry & Machine Co., 328 N. 


Waltham, Mass 


Sangamon, Chi 


ago 
SHEETS, Brass, Bronze, Copper. See 
Brass, Bronze and Copper. Also Copper 


Thin-Sheet. 
SHEETS, Iron Enameling 


American Rolling Mill Co., 2841 Curtis, Middletown, O 
““Armco.”’ 
Carnegie-Illinois Steel Corp Pittsburgh, Pa (United 


States Steel Corp. Subsidiary.) 
Granite City Steel Co., Granite City, Il. 


Newport Rolling Mill Co., Div. of Andrews Steel Co., 
Newport, Ky 
Republic Steel Corp., Cleveland, O 


Ryerson & Son, Inc., Jos. T., 


SHEETS, Nickel. See Nickel. 


SHEETS, Steel 

American Nickeloid Co., 
finished. ) 

American tolling 
Oo “‘Armco.’’ 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O (United States Steel Corp. Subsidiary.) 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. (United 
States Steel Corp. Subsidiary.) 

Granite City Steel Co., Granite City, Il. 
Newport Rolling Mill Co., Div. of Andrews 
Newport, Ky 

Republic Steel Corp., Cleveland, O 

Ryerson & Son, Inc., Jos. T., Chicago, Il. 


SHELLS, Screw Socket 


Chicago, Il 


1322 N. Second, Peru, Ill. ( Pre 


Mill Co., 2841 Curtis, Middletown, 


Steel Co., 


Patton-MacGuyer Co., 17 Virginia Ave., Providence, 
Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 
SILVER 

Sheet, Rod, Tube, Wire, Anodes 


Baker & Co., Inc., 113 Astor, Newark, N. J 

Handy & Harman, 82 Fulton, New York. N. Y. 

General Plate Div. of Metals and Controls Corp., 34 
Forest, Attleboro, Mass. 

Mallory & Co., Inc., P. R.. Indianapolis, Ind 

Wilson Co., H. A., 105 Chestnut, Newark, N. J. 


SLATE 


Portland-Monson Slate Co., Portland, Me. 


SLEEVING, Saturated. See Tubing, Var- 
nished. 

SLOT INSULATION. See Paper, Insulat- 
ing; also Cloth, Insulating. 

SLOTTING MACHINES AND TOOLS 

General Elec. Co., Schenectady, N. Y 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill. 

SOCKETS, Lamp 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 
General Elec. Co., Section Q-1123 
chandise Dept., Bridgeport, Conn. 


Appliance and Mer- 


SOCKETS, Radio Tube 
Millen Mfg. Co., Inc., James, 
Mass 


150 Exchange, Malden, 


SOCKETS & SWITCHES, FLUORESCENT 


(Fluorescent Lamp Auxiliaries; Starter Switches 
Sockets Resistor & Control Units, ete. See alse 
Transformers & Condensers. ) 

Alden Products Co., 717 Center, Brockton, Mas 
Rotolok’’ (Sockets. ) 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div Hartford, Conn (Sockets. ) 

Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y. 
(Resistor Units 

General Electric Co., Schenectady, N (Sockets. ) 


International Resistance Co., 405 N 
Pa (Resistor Units.) 

Sheldon Electric Co., 
(Starter Switches.) 

Westinghouse Elec 
(Sockets & Starter 


SOLDER, Self-fluxing 
Gardiner Metal Co., 4818 S. Campbell Ave., Chicago, TI. 
General Elec. Co., Section Q-1123. Appliance and Mer- 


sroad, Philadelphia 


76-82 Coit, Irvington, N. J 
& Mfg. Co., East 
Switches.) 


Pittsburgh, Pa 


‘handise Dept., Bridgeport, Conn 
Kester Solder Co., 4209 Wrightwood Ave., Chicago, Ill. 
Ruby Chemical Co., 64 MeDowell, Columbus, O 
SOLDER, Silver 
Baker & Co., Inc., 113 Astor, Newark, N. J 
General Plate Cc., Div. Metals and Controls Corp., 
34 Forest, Attleboro, Mass 


Handy & Harman, 82 Fulton, New York, N. Y., ‘‘Sil- 
Fos,”’ ‘‘Easy-Flo.”’ 

Mallory & Co., Inc., P. R., Indianapolis, Ind 

White Dental Mfg. Co., S. S., 10 E. 40th, 
N. ¥ 

Wilson Co., H. A., 


SOLDERING COMPOUNDS 


Stick, Paste, Flux, Salts, Fluid 


New York 
105 Chestnut, Newark, N. J. 


ELECTRICAL MANUFACTURING 


a Detects Trouble BEFORE a Breakdown 


= ae eS 
. MILLIOHMETER 


Write for Bulletin .00001 to .5 ohms 


No. 146—MB Skilled and unskilled oper- 
ators alike find this rugged, 
low-cost milliohmmetereasy 
to operate — accurate — 
dependable. The actual 
resistance is read directly 
from the scale — no refer- 
ence curves or charts re- 
quired. Measures low re- 
sistances of armatures, field 
and transformer coils, fuses, 


relay and switch contacts. 
Locates oxidized and pitted 


contacts, weak springs, etc. ig Here’s An 


AN IDEAL PORTABLE - €©> 


yidence SHALLCROSS M I on 0 


Instruments +« Resistors + Switches NX That Can 
LNG DA L &E, — 


P A. 


Take It! 


iat, - LLL ; Yes, the Garlock KLOZUR E can take it on the chin— 

\ < and still keep smiling! Made of an exclusive Garlock 

compound, the sealing ring stands up month after 

month under severe conditions without losing its 

toughness, density and resiliency. Standard KLO- 

ZURES furnished in all sizes; SPLIT-KLOZURES 

for all shafts of 3” diameter or larger; also Metric O. D. 

Control KLOZURES to fit bearing manufacturers’ standard 
—_ bore sizes. 


Malden, : Write for booklets! 


sulat- 


h A \ 

2 
Tue GarLock PackinG CoMPANY A a 

me : PautmyRa, N. Y. | > \ 

ao @ Be sure to secure the proper In Canada: The Garlock Packing Co. of Canada aol 

§ grade of porcelain—correctly de- = Ltd., Montreal, Que. 

signed for your purpose. For \ J 

many years we have satisfactorily 4 

produced porcelain parts built to 

the customers’ specifications. Send 

us your inquiries—you assume no 

obligation. Write today. 


peters key 2 


AKRON, OHIO 


ago, TIl 
nd Mer 


ago, Ill. 


APRIL 1941 




















































































Burnley Battery & Mfg. Co., North East, Pa 

Gardiner Metal Cc 1818 S. Campbell Ave., Chicago, Tl 

General Elec. C¢ Section Q-1123. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Kester Solder Cx 4209 Wrightwood Ave Chicago, I 


McGill Mfg. Co., 300 
*“Star,’’ Crescent.’ 
Ruby Chemical Ce 64 


Indiana Ave., Valparaiso, Ind 


Mc Dowel Columbu oO 


SOLDERING IRONS. See 


Irons, Soldering 


SOLDERING POTS. See Pots and Ladles. 
SOLENOIDS 
Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


American Automatic Electric Sales Co., 1033 W. Van 


Buren, Chicago, Ill 

Davis & Co., Inc., Dean W., 547 W. Fulton, Chicago 
Ill 

Electrical Coil Winding Co., 2731 Saunders, Camden, 
N. J 

Electrocoil Co., Inc., 6 Varick, New York, N. Y 

General Elec. Co Schenectady, N. Y 


Y 
w. W - nut, 






Guardian Elec. Mfg. Co., 1 Chicago, Ill 
Magnetic Windings Co., 16th & But! Kaston, Pa 
National Acme Co., Elec. Mfg. Div Cleveland, O 
Roebling’s Sons Co., John A., Trenton, N 3 


Trombetta Solenoid Co., Milwaukee, Wis. 





A_ FAVORITE 
FOR 40 YEARS 


& 
MAKES SOLDER 
FLOW QUICK 
AND FAST 


Approved by 
Underwriters’ 
Laboratories 


aw 
Basin LITTLE PASTE THEN 


SS MITER 8 MFG.CONOTE 


Manufactured by 


BURNLEY BATTERY & MFG. CO. 


NORTH EAST, PENNSYLVANIA | 


=|" powrex ||L_* 


MERCURY SWITCHES 


Write for 
Catalog! 








Automatic 


TIMERS 


for every application 


KWIXSET Timers 
are rugged, simple, 
accurate, Convenient. 
Write for details and 
prices. 


The H. C. Thompson 
Clock Co. 


Bristol, Conn. 





SIGNAL KWIXSET 


4 


FOR EVERY COIL 
REQUIREMENT 
Round, Square and 


tra Ut 


Spirally Wrapped of Dielectric 
Paper, Fish Paper, Acetate or 


Combinations 


Write for Prices and Samples 
PRECISION PAPER TUBE CO. 


a 2035 W. CHA STON S id ie \ciom aay 


140 














SPEED INDICATORS. 


also Stroboscopes. 


See Tachometers; 


SPEED REDUCERS. A 
Specifications elsewhere 


Cullman Wheel Co., 1328 Altgeld, 


Motor 
issue. 


Iso see 
in this 
Chicago, Tl 











James Mfg. Co., D. O., 1120 W. Monroe, Chicago, Ill. 

Lenney Machine & Mfg. Co., Warren, O 

SPEED REGULATORS. See Controllers, 
Motor. 

SPRINGS 

Accurate Spring Mfg. Co., 3817 W. Lake. Chicago, III. 

Americ in Spring & Mfg. Corp Holly, Mich 

American Steel & Wire Co Rockefeller Bldg., Cleve- 
land, O United States Steel Corp. Subsidiary.) 

3arnes Co Wallace, Div. of Associated Spring Corp., 
Brist Conr 

Cuyahoga Spring Ce 10270 Berea Rd., Cleveland, O 

Gibson Cc Div. of Associated Spring Corp., 
800 Cylt Chic ago. Il} 

Hubbard Spring C¢ M. D., 575 Central Ave., Pontiac, 
Mict 

Hunter Pressed Steel Co., Lansdale. Pa 

Peck Spring Co., 12 Grove Ave., Plainville, Conn. 

Raymond Mfg. Co., Div. of Associated Spring Corp., 


Corry, Pa 


SPROCKETS, Roller Chain 
Cullman Wheel Cc 1328 Altgeld, Chicago. Il 
Pyott Foundry & Machine Co., 328 N. Sagamon, Chi- 


STAMPINGS, Metal 
Accurate Spring Mfg. Co., 
Aluminum Goods Mfg. Co., 
American Brass Co., 


3817 W. Lake, Chicago, I! 
Manitowoc, Wis 


Waterbury Brass Goods Branch 








Waterbur 

Barnes ( Div. of Associated Spring Corp., 
Bristol 

Bridg Bridgeport, Conn 

Cuyal rz 10270 Berea Rd., Cleveland, O 

Dante Elec , Bantam, Conn 

Gibson ¢ Div. of As sociated Spring Corp., 
1800 Cy I Chicago. Il 

Hubbard Spring Co., M. D., 575 Central Ave., Pontia 
Mict 

Hunter Pressed Steel Co., Lansdale, Pa 

Krue & Hudepohl, Third & Vine Sts., Cincinnati, O. 

Linden & ¢ In 897 Broad, Providence, R. I 

Patto iyer Co., 17 Virginia Ave., Providence 

Raymond Mfg. Co., Div. of Associated Spring Corp., 
Corry, Pa 

Republic Steel Corp., Cleveland, O 

Revere Copper & Brass, In (Rome Mfg. Div.), 230 
Park Av New York, N. Y 

Seovill Mfg. Co., 65 Mill, Waterbury, Conn. 

Shakeproof Lock Washer Co., 2509 N. Keeler Ave., 
Chicago, I 

Sherman Mfg. ¢ H. B.. Battle Creek, Mich 

Titchener & ¢ I H Binghamton, N. Y. 

Wilmington Fibre Specialty Ce Wilmington, Del 

Wr t W r Mf ( 2900 S Bay Milwaukee, 


Wis 


STAMPINGS, Small, Non-Metallic 


Brandywine Fibre Products Co., 1402 Walnut, Wilming 
ton. Del 

Continental-Diamond Fibre Cc Newark, Del 

For Ir tion ¢ i661 Sprir Grove Ave Cin 

oO 

( I ( P Dey oo Ave 
I M 

R r Ce Me e Park (Chicag il 

s ( Oak P 

I f ( istowr P 

\ \ M ( Sy M k 
W 


STARTERS, Motor. See Controllers, Mo- 
tor 

STEEL BARS & SHAPES 

Ar Stee & Wi ( Rockefeller Bldg Cleve 
na. oO Unite States Steel Corp. Subsidiary 

N R Mi ( Div f A rew Steel C 
N | 

tepu Ss Cor e  - 

g & S I Jos. T ( ago, I 

STEEL SHAFTING, Screw Stock 

Ar St & Wire Co Rockefeller Bldg Cleve- 

oO United States Steel Corp. Subsidiary.) 
R S Corp., Clevela 0 
I ck S I J T., Chicago, Il 


STEEL SHEETS. See Sheets, Steel. 


STEEL SHEETS, Enameling. See 
Ire E 


Sheets 


ameiing. 


STEEL, Stainless 








\ R Mi ( 2841 Curt Middletown, 
Oo Arr 

American Steel & Wire Co Rockefeller Bidg., Cleve- 
nd, O United States Steel Corp. Subsidiary.) 

Carnegie-Tllir Steel Corp Pittsburgh, Pa (United 
States Steel Corp. Subsidiary 

( M Proce ( Youngstown, Ohi 

Driver ¢ Wilbur B Newark, N. J 

Reput St Corp Cleveland, O 

Ryerson & Sor Inc., Jos. T Chicago, Tl 

STEEL, Stamped & Turned - 

Ang s S 232 Oak, Plainwell, Mich 

STEEL, Strip 

American Nicke Co., 1322 N. Second St., Peru, Il. 
Pr : 

Amer K M Co., 2841 Curtis, Middletown, 
oO ATI 

American Steel & Wire Co wkefeller Bldg., Cleve- 
ind, O United States Steel Corp. Subsidiary.) 

B ¢ ( W ace Div f Associated Spring Corp 
Brist Cor Cold Rolled Spring.) 

Carnegie-Illinois Steel Corp., Pittsburgh Pa. (United 
State Steel Corp. Subsidiary 

( i Me ess Co., Youngstown, Ohio (Cold Rolled) 

Granite Steel Co., Granite City, Ill 

Reput Corp., Cleveland, O. 














Roebling’s Sons Co., John A., 

Ryerson & Son, Inc., Jos. T., 

Thomas Steel Co., Warren, O (Electro Zinc, 
Nickel, Brass & Bronze Coated, also Bright 
Uncoated. ) ‘*Thomastrip.”* 


Trenton, N. J. 

Chicago, Ill. 

Copper, 
Finish 





STRAIN RELIEFS, Cord 
Belden Mfg. Co., 4633 W. Van Buren, 
General Elec. Co., Section Q-1123 
chandise Dept., Bridgeport, Conn. 
Walker Co., George, 118 Amsterdam Ave., 


Chicago, Il. 


Appliance and Mer- 


Passaic, N. J. 


STRIPPERS, Wire 


Ideal Commutator Dresser Co., 
more, Ill 


1008 Park Ave., Syca- 


Pyramid P roducts Co., 2224 S. State, Chicago, Ill. 
‘Colonial,’’ ‘ : | ae : 
Smith Corp., F. A., 400 Davis, Rochester, N. Y. 


Wire Stripper Co., 1727 Eastham Ave., E. Cleveland, O 


STROBOSCOPES 
General Elec. Co., Schenectady, N. Y. 
SWITCHES, Fixture & Fan 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div.. Hartford, Conn 
General Elec. Cc Section Q-1123. Appliance and Mer- 
enandise Dept., Bridgeport. Con. 


McGill Mfg. Co., 
“*Levolier.”’ 


Electrical Div., Valparaiso, Ind 


SWITCHES, Heater 


Arrow-Hart & Hegeman Elec. Co., Industrial Control 


Div., Hartford, Conn. 

General Elec. Co., Section Q-1123. Appliance and Mer- 
chandise Dept., Bridgeport, Conn. 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’ 

SWITCHES, Level and Float 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis. 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn. 

General Elec. Co., Schenectady, N. Y. 

Pickering Products Corp., Grinnell at Erwin, Detroit, 
Mich. ‘‘Metrik.’’ 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa. 

SWITCHES, Limit 

Allen-Bradley Co., 1309 8S. First, Milwaukee, Wis 
Allied-Control Co., Inc., 227 Fulton, New York, N. Y 


H-C.’ 
Arrow-Hart & Hegeman Elec. Co 

Div., Hartford, Conn. 
Bacon, Emra D., 4513 Brooklyn Ave. 
Barber-Coleman Co., Rockford, Il. 
General Elec. Co., Schenectady, N. ¥ 
Hart Mfg. Co., Hartford, Conn. 
Micro Switch Corp., Freeport, Il 
National Acme Co., 170 E. 13\1st, 


Industrial Control 


Cleveland, O. 


Cleveland, O 


Ward Leonard Elec. Co., 34 South, Mt Vernon, N. Y 
Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 


burgh, Pa. 


SWITCHES, Mercury 

General Elec. Co., Nela Specialty Div., Lamp Dept.. 
410 h, Hoboken, N. J ‘‘Kon-Nec-Tors.’’ 

Hart Co., Hartford, Conn. ‘‘Diamond H.”’ 

Jeffers¢ Elec. Co., Bellwood, Ill 

Mercoid Corp., 4201 Belmont Ave., Chicago, Tl. 

Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave., 
S., Minneapolis, Minn 

Powrex Switch Co., 196 


SWITCHES, Radio 


Centralab, Div. of Globe 
Ave., Milwaukee, Wis 





Willow, Waltham, Mass. 


Union, In 900 East Keefe 


Clarostat Mfg. Co., Inc., 285 N. Sixth, Brooklyn, N. Y¥ 
Guardian Ele Mfg. Co., 1627 W. Walnut, Chicago, Il 


Mallory & Co., Inc., P. R., 
Ohmite Mfg. Co., 4805 W. 


Indianapolis, Ind 
Flournoy, Chicago, Ill. 


SWITCHES, Remote Control 
Push Button, Toggle, Lever or Treadle. 


Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 


Allied Control Co., Inc., 227 Fulton, New York, N. Y. 
1c.” 

American Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago, Il 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 


Clare & Co., C. P., Lawrence and Lamon Aves., Chi- 
cago, Ill. 

Dunn, Inc Struthers, 1321 Cherry, Philadelphia, Pa 
““Dunco.’’ 

General Elec. Cx Schenectady, N. Y 

Hart Mfg. Co., Hartford, Conn. ‘“‘Diamond H.”’ 
Micro Switch Corp., Freeport, Ill 


Ward Leonard Elec. Co., 34 South, Mt 
Westinghouse Elec. & Mfg. Co., 
burgh, Pa. 


SWITCHES, Snap, 


Vernon, N. Y¥ 
Dept. 7-N, East Pitt 


Heavy Duty 


For Electric Range and Small Motor Control. 7 
Allied Control Co., Inc., 227 Fulton, New York, N. Y 
Arrow-Hart & Hegeman Elec Co., Industrial Control 


Div., Hartford 
Chase-Shawmut Co 
Genera Elec cr 


Conn 
Newburyport, 
Section Q-1123 


Mass. 
Appliance and Mer 


handise Dept Bridgeport, Conn 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.”’ 
Micro Switch Corp., Freeport, Ill 
Minneapolis-Honeywell Regulator Co., 2810 Fourth Ave 
S., Minneapolis, Minn. 


SWITCHES, Stepup 


Guardian Elec. Mfg. Co., 


SWITCHES, Thermostatic 


Fenwal Incorporated, 10 Main, Ashland, 


1627 W. Walnut, Chicago, Il 


Mass. 


SWITCHES, Time. See Timing Devices. 


SWITCHES, Vacuum 


General Electric Co., Schenectady, N. Y. 
TACHOMETERS 
Veeder-Root, In Hartford, Conn 


Weston Elecl. Instrument Ave., 


Newark, N. J. 


TAGS, Terminal, 
National Band & 


Co., 582 Frelinghuysen 


Wire & Cable 


Tag Co., Dept. 9-158, Newport, Ky. 








ELECTRICAL MANUFACTURING 
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FOUR FACTS 
ABOUT 


COLD ROLLED 
SPRING STEEL 


THAT SPEED PRODUCTION 
AND LOWER YOUR COST 


UNIFORMITY. You can count on uniform structure 


& 


and physical properties with CMP strip. Skillful 
rolling practice and carefully worked out annealing 


cycles make it dependably consistent to requirements. 


ACCURACY. Close tolerances are always held by 


CMP. Such accuracy to gauge means more feet per 


RQ 


pound and more finished parts per one hundred pounds. 


EXTRA-LONG COILS. Where uninterrupted produc- 


tion is desirable, CMP annealed spring steel coils 


& 


weighing 200 to 250 pounds per inch of width can be 


supplied. CMP service usually means savings. 


QUICK SHIPMENT. Large stocks of semi-processed 


steel in a wide variety of spring steel analyses make 


4. 


possible fast handling of orders. Phone Youngstown 


4-3184 and talk to a CMP executive right at the mill. 


YOUNGSTOWN «+ OHIO 
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MONTHS OF TESTING 
MILLIONS OF OPERATIONS 


to Prove the Superiority of 


M-H CON-TAC-TOR 


ay Minneapolis-Honeywell Regulator Company has 
had over two decades of experience in building fine, 
dependable mercury switches. During these years we 
have manufactured millions of Con-Tac-Tors for many 
different kinds and types of applications. Because of our 
experience with customers, who purchase thousands of 
Con-Tac-Tors each month, we are prepared to give you 


able assistance in solving your switch problems. 


Jest Samples Auailable 


Tell us your switch proplems. We will make suggestions 
and submit samples for test purposes. Write Minneapolis- 
Honeywell Regulator Co., 2810 Fourth Ave. S., Minne- 
apolis, Minnesota. Branches in forty-nine other sities. 


MERCURY SWITCHES ARE ESPECIALLY SUITABLE 
FOR THESE APPLICATIONS 


Toasters Vending Machines Laundry Machinery 
Sump Pumps Shoe Manufacturing Can Soldering Machines 
Water Systems Packaging Machinery Traffic Signal Controls 
Dental Apparatus Textile Manufacturing Burglar Alarms 


Elevator Controls Surgical Sterilizers Fruit Stamping Machines 
Railway Signals Electric PowerTools Electric Organ Controls 
Time Clocks Cigar Lighters 


MINNEAPOLIS 
HONEYWELL 


CON-TAC-TOR SZ: 


MERCURY TO ELECTRODE 
MERCURY FO MERCURY 
AND THE NEW SNAP SWITCH 
















































































TANTALUM 


Fansteel Metallurgical Corp., North Chicago, Ill 
TAPE, Braided 
Anaconda Wire & Cable C« 2 B a New York 


mS 


TAPES, Cotton, Linen, Silk 


Continental-Diamond Fibra Co., Newark, Del 


General Elec. C¢ Section Q-112 Appliance at Mer 
chandise Dept Bridgeport, Conr 
Insulation Manufacturers Corp., 565 W. Washington 


Blvd., Chicago, Il 
Mica Insulator Co., Dept. 31, 200 Varick, New York, 
as, 
Westinghouse Ele 
burgh, Pa 


& Mfg. Cc Dept. 7-N, East Pitts 


TAPE, Adhesive, Fibre & Paper 
Minnesota Mining & Mfg. Co., St. Paul, 
Seotch.’” 


Paper Manufacturing ( Philade 


Minnesota 
phia, Pa. ‘‘Neutrelec 


TAPE, Mica 


Continental- Diamond Fibre Co Newark, Del 


General Elec. Co., Section Q-1 Appliance and Met 
chandise Dept Bri aeeniet Conn 
Insulation Manufacturers Corp., 565 W Washington 


Bivd., Chicago, Ill 


Mica Insulator Co., Dept. 31, 200 Varick, New York 
a A 

TAPE, Rubber and Friction 

General Elec. C Section Q-112 Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. Washington 
Blvd., Chicago, Ill 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y 

Westinghouse Ele & Mfg. Co., Dept. 7-N, East Pitts 


burgh, Pa. 


TAPE, Varnished Fabric 

Acme Wire Co., New Haven, Conn 

Brand & Co., Wm., 276 Fourth Ave., 
**Turbo.’’ 

General Elec. Co 
chandise Dept Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Mica Insulator Co., Dept. 31, 200 
N. Y. ‘‘Empire.’ 

Westinghouse Elee. & Mfg. Co., Dept. 7-N, East Pitts 
burgh, Pa 


New York, N. Y 
Section Q-1123. Appliance and Mer 
Washington 


Varick, New York 


Z~ ¥ yy 
PeSnS 


a 
WRAPPED 


SQUARE + ROUND 
RECTANGULAR 


Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO. 
801 GLASGOW AVE., FORT WAYNE, IND. 





ELechuic Heat 


FROM ROOM TO FURNACE 
TEMPERATURES 


Strips, Rings, Tubular, Immersion, Cartridges 
§. Unit Heaters, Air Heaters, Vane Heaters, an 

Furnace Types. Why not ask for engineering 

data? Write for name of nearest representative. 


HAROLD E. TRENT CO. 
619 N. 54th ST., PHILADELPHIA, PA. 










EYELETS —Regular and Special 
WIRE—Pure zinc wire 
FUSE METAL—Pure zinc ac- 


curately rolled for fuse elements 


ZINC— 


uses 


THE PLATT BROS. & CO. 


Waterbury, Conn. 


Strip zinc for commercial 





TERMINAL BLOCKS. See 
minal. 


Blocks, Ter- 


TERMINALS, Plain and Locking 

Shakeproof Lock Washer Co., 2509 N. 
Chicago, Il 

Thomp 208 n-Bremer & Co., 1640 W. Hubbard, Chicago, Ill 

TERMINALS & CONNECTORS 


Alden Products Co., 717 Center, Brockton, Mass 


Americar Brass Co., Waterbury Brass Goods Branch, 
Waterbury. Conn 

Anaconda Wi & Cable Ce 25 Broadway New York 
N. ¥ 

Burke Elec. Co., 12th & Cranberry Sts., Erie, Pa. 

Dante Ele Mfg. Co 3antam, Conn 


Guardian Elec. Mfg. Co., 1627 W. Walnut, Chicago, Ill] 

Iisco Copper Tube & Products, Inc., 5629 Madison Rd., 
Cincinnati, O 

Jones, Howard B 2300 Wabansia Ave., 


Chicago, Il. 
Terminals and Terminal Plates.) 





Krue hl, Third & Vine St Cincinnati, O 
Litte $252 Lincoln Ave Chicago, Ill. (For 
Fuses 

Mille Inc., James, 150 Exchange, Malden, 
Mass 

Patt« Co., 17 Virginia Ave., Providence, 
R 

Raja mit i, N. J 

s Mfg. Co.,, H. R., Battle Creek. Mich 

Sremer & Co., 1642 W Hubbard, Chicago, 





TESTERS, Coil. See also 
Weston fF Inst 
Newark, N. J 


Instruments 
rument Corp., 582 Frelinghuysen Ave., 


ee cei gga! Sod 
Super ruments C& erty, Dept. E.M 
New "Yor rk, N. Y. 


TESTERS, Insulation 
Industrial Transformer Co., 2540 Belmont Ave., New 


sek, N.Y, 
TESTING LABORATORIES 


Electrical Testing Laboratories, 79tt 
New York, N. Y 


THERMOSTATIC METAL. See 
Thermostatic. 


THERMOSTATS 

Allen-Bradley Co., 1309 S. First, Milwaukee, Wis 

Arrow-Hart & Hegeman Elec. Co., Industrial Control 
Div., Hartford, Conn 

Barber-Colman Co., Rockford, Il 


& East End Ave., 





Dunn, Ine Struthers, 1321 Cherry, Philadelphia, Pa 
‘Dunco.”’ 

Fenwal Incorporated, 10 Main, Ashland, Mass. 

General Electric Co.. Sche ay, i. %. 

H B. Ele Co., Inc., 2531 N. Broad, Philadelphia, 
Pa 

Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Mercoid Corp., 4201 Belmont Ave., Chicago, Ill. ‘*Pyro- 
therm Sensathern,’’ ‘‘Vasaflame.’ 


Micro Switch Corp., 1 East Spring, 
Minneapolis-Honeywell Regu 
S., Minneapolis, Minn. 
pencer Thermostat Co., 103 Forest 


Freeport, Il 
lator Co., 2810 Fourth Ave., 


Attleboro, Mas 


ise Elec. & Mfg. Co., Dept 7-N, East Pitts- 





TIMING DEVICES 

Allen-Bradley Co., 1309 S. First 

American Gas Accumulator Co., 
beth, N. J 

acon, Emra D., 4513 Brooklyn Ave., 
tarber-Colman Co., Rockford, Il. 

Cramer Co., Inc., R. W., Centerbrook, Conn. 


Milwaukee, Wis 
Electrical Div., Eliza- 


Cleveland, Ohio 


Dunn, Ir Struthers, 1321 Cherry, Philadelphia, Pa 
Dunco 

Eagle Signal Corp., Moline, Ill. ‘‘Microflex,’’ ‘‘Poly- 
flex.’ 

General Electric Co., Dept. 6B-201, Schenectady, N. Y 


Guardian Elec. Mfg. Co., 1627 W. 
Hansen Mfg. Co., Princeton, Ind. 
Hart Mfg. Co., Hartford, Conn. ‘‘Diamond H.’’ 

Industrial Timer Corp., 109 Edison Place, Newark, N. J 
Paragon Electric Co., 37 West Van Buren St., Chicago, 


Walnut, Chicago, Ill 


Photoswitch, Inc., Cambridge, Mass. 

Thompson Clock Co., H. C., Bristol, Conn 

Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 

Walser Automatic Timer Co., Graybar Bldg., New York, 
a 

Westinghouse Elec. 
burgh, Pa 


& Mfg. Co., Dept 7-N, East Pitts- 


TOOLS, Power 

Stanley Electric Tool Div., New Britain, Conn 
Walker-Turner Co., Inc., 4211 Berckman, P 
N. J. 


lainfield, 


TOOLS AND JIGS 


Stein & Co., Wm. P., 424 St. Paul, Rochester, N. Y. 


Wrought Washer Mfg. Co., 2200 S. Bay, Milwaukee, 
Wis. 
TRANSFORMERS 


For built-in applications to electrically 
chines, appliances and equipment 
Acme Electric & Mfg. Co., 35 Water, Cuba, N. Y. 

Dano E Co., 93 Main, Winsted, Conn 

Davis & Co., Ine., Dean W., 547 W. Fulton, 
Til. 

Flectricoil Co., Inc., 6 Varick, New York, N. Y. 

General Elec. Co., Fort Wayne, Ind 

Industrial Transformer Co., 2540 Belmont Ave., New 


operated ma- 








lec 


Chicago, 





York, N. Y 
Jefferson Ele CX Bellwood, Il} 
Magnetic Windings Co., 16th & Butler Sts., Easton, Pa. 
Sole Electric Co., 2525 Clybourn, Chicago, Tl 
Superior Electric Co., 80 Harrison, Bristol, Conn. 


Ward Leonard Elec. Co., 34 South, Mt. Vernon, N. Y. 
Westinghouse Elec. & Mfg. Co., Dept 7-N, East Pitts- 
burgh, Pa. 


TUBES Ceramic. See 
Resistance Coil. 


Cores, Resistor & 


TUBES, Paper 
Paramount Paper Tube Co., 801 
Wayne, Ind. (Squere, 


Glasgow Ave., Fort 
Rectangular, Round.) 





Keeler Ave., 


Metal, 








Precision Paper Tube Co., 2035 W 
Ill. (Square, Rectangular, Round.) 


TUBING, Brass & Copper 

American Brass Co., Waterbury, Conn 

Bridgeport Brass Co., Bridgeport, Conn 

Dante Elec. Mfg. Co., Bantam, Conn 

Iisco Copper Tube & Products, Inc., 5629 Madison R 
Cincinnati, O 

Revere 
N 


Charleston, Chicage 


Copper & Brass, Inc., 


230 Park Ave., New York 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn 
TUBING, Extruded Plastic 
Irvington Varnish & Insulator Co., Irvington, N. J 
TUBING, Fuse 

Corning Gla Works, Insulation Div Corning, N. Y 


TUBING, Knitted Wire 
Titchener & Co., E. H., Binghamton, N. Y. 


TUBING, Laminated Phenolic 

Brandywine Fibre Products Co., 1402 Walnut, 
ton, Del. 

Continental-Diamond 
lulak.’’ 

Formica Insulation Co., 4661 Spring Grove Ave., Cir 
cinnati, O 

General Electric Co., Plastics Dept., 1 Plastics Ave., 
Pittsfield, Mass Texolite 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Il. 

Mica Insulator Co., 
ee 

National Vulcanized 
**Phenolite.’’ 


Wilming 


Fibre Co., Newark, Del. ‘Cel 


Washington 
Dept. 31, 200 Varick, New York 


Fibre Co., Wilmington, Del 


Richardson Co., Melrose Park (Chicago), Ill. ‘‘Insu 
rok.’’ 

Synthane Corp., Oaks, Pa. 

Taylor Fibre So., Norristown, Pa 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, East Pitts 


burgh, Pa. 
Ww ilming zton 
“Ohmoid.”’ 


TUBING, Nickel Alloy 


Driver-Harris Co., Harrison, N. J 
Nickel Co., Inc., 67 


Fibre Specialty Co., Wilmington, De) 


International 
N. Y. ‘‘Monel 

General Plate Co., Div. of 
Attleboro, Mass 


Spencer Thermostat Co., 103 Forest, 


Wall, New York 


Metals & Control Corp 


Attleboro, Mass 


TUBING, Phosphor Bronze 

American Brass Co., Waterbury, Conn 

Phosphor Bronze Smelting Co., 2212 Washington Ave 
Philadelphia, Pa 

Revere Copper & Brass, Inc., 
N.. Z. 


230 Park Ave., New York 


TUBING, Varnished Fabric (Spaghetti) 

Brand & Co., Wm., 276 Fourth Ave., New York, N. Y 
““Turbo.’’ 

General Elec. Co., Section Q-1123. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Ill. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York 
N. Y. ‘‘Empire.”’’ 


TUBING, Vulcanized Fibre 

—— Fibre Products Co., 1402 Walnut, 
ton, Del. 

Continental-Diamond Fibre Co., Newark, Del. 

General Elec. Co., Section Q-1123. Appliance and Mer 
chandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 
Blvd., Chicago, Ill. 

National Vukeanized Fibre Co., 
**Peerless,’’ ‘*Vul-Cot.”’ 

Taylor Fibre Co., Norristown, Pa 

Wilmington Fibre Specialty Co., 
“‘Fyberoid,’’ ‘‘Ohmoid.’’ 


TUBULAR LAMPS. See Lamps, 


Washington 


Wilming 


565 W. Washington 


Wilmington, Del. 


Wilmington, Del 


Miniature. 


TUNGSTEN 
Wire, Rods, Sheets, Special Shape See also Points, 
Contact 

Callite Tungsten Corp., 547-39th, Union City, N. J 


‘*Kulgrid.’’ 
Cleveland Tungsten, Inc., 
Ohio 
Fansteel Metallurgical Corp., North 
Mallory & Co., Inc., P. R., 
Wilson Co., H. A., 


Cleveland, 


Chicago, Tl. 
Indianapolis, Ind. 
105 Chestnut, Newark, N. J. 


10000 Meech Ave., 


ULTRA VIOLET SOURCES. 
UNITS & ELEMENTS, Resistance Heating 


General Electric Co., Schenectady, N. Y. 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 

Trent Co., Harold E., 619 N. 54th, Philadelphia, Pa. 

Vulcan Elec. Co., Lynn, Mass 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa. 


See Lamps. 





East Pitts- 


White Dental Mfg. Co., S. S., 10 E. 40th, New York, 
nN. 

Wiegand Co., Edwin L., 7530 Thomas Blvd., Pittsburgh, 
Pa. ‘‘Chromalox.’’ 

VACUUM PUMPS. See Pumps, Vacuum. 

VACUUM SWITCHES. See Switches, 
Vacuum. 

VARNISH, Insulating 


General Elec. Co., Section Q-1123 
echandise Dept., Bridgeport, Conn 

Insulation Manufacturers Corp., 565 W. 
Blvd., Chicago, Tl. 

Irvington Varnish & Insulator Co., Irvington, N. J 

Mica Insulator Co., Dept. 31, 200 Varick, New York, 
N. Y. ‘‘Linolac.’’ 

Westinghouse Elec. & Mfg. Co., Dept. 7-N, 
burgh, Pa. 


Appliance and Mer 


Washington 


East Pitts 





V-BELTS 

Pyott Foundry & Machine Co., 328 N. Sangamon, Chi 
cago, Ill. 

VOLTMETERS. See Instruments. 






ELECTRICAL MANUFACTURING 
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APRIL 1911 


MOLDED PLASTICS DIVISION OF 


| fer at Auburn, we've never 
found a satisfactory substitute for 
care. So when your first working 
drawings arrive for estimate, we go 
over them with a fine tooth comb 
to see how our specialized experience 
can be put to work on your problem. 
In other words, without charge or 
obligation, we give in effect a plastic 
consulting engineering service—that 
you may have a_ better, more 
attractive, more desirable product 


— 


Translating orders into working 


drawings is another function of this department—a task that when done a 


little better, a little more carefully, makes all the difference between a good 
1876 - 1941 em ee ay 


65 Years of Molding B 8 T T oO N 


Eerper tence 


and an average job. 


This department costs money—yet, it probably saves you more than any 


WOR K 5 other single department in our organization. It’s one of the prime reasons 





BU pO >, oe a 


FOR DEPENDABILITY 
ACCURACY —STYLING 


HEN you rely on instruments from DeJur, you can be assured of lasting 
accuracy whether the instrument magnet is alnico, cobalt or chrome. 
You can be certain accurate machining, controlled heat treating and thorough 
plating, lacquering to insure lasting finish are part of the process in the manu- 


facture of dependable DeJur instruments. Consistency plays its part through- 


out the product. Each step in the production line is gauged to within one 
one-thousandth of an inch. This eliminates the possibility of human error 
and makes possible CONSISTENT linear instrument movements and scale 
distribution. DeJur production methods are based on sound electrical and 
mechanical engineering principles. 


If you are an instrument user or have an instrument problem, write 
or wire Dept. EM41 today. New catalog 1-21 now available. 





why, when you buy plastics from Auburn, you get your money’s worth 


AUBURN, N. Y. and more, too. 


THE EXTRAS YOUR MONEY BUYS AT AUBURN 





For precise Automatic Timing Use 


Gramer 
TIME DELAY RELAYS 


These Cramer Timers are of simple yet rugged design, offer- 
ing fully automatic or semi-automatic control of machine 
operation or process. 

The time cycle can be adjusted with micrometer thumb 
screw. The timer is equipped with operating pointer show- 
ing the progress of the timed cycle. 


For accuracy, economy and reliability submit your control problems to 


Th RW. CRAMER COMPANY dnc 


CENTERBROOK 


CONNECTICUT 











VOLUME CONTROLS, 

































































Radio. See Re- 


sistors, Radio. 





WASHERS, Felt 


American Felt Co Inc., Glenville, Conn 
ooth Felt Co., 480—19th, Brooklyn, N. Y 
Felters Ce Ir 201 South, Boston, Mass 


rn Felt Works 1027 Ogder Ave Chicago, Ill 


WASHERS, Lock and Spring 


American Nut & Bolt Fastener Co., Pittsburgh, Pa 


Kantlink 


Barnes Co., Wallace, Div. of Associated Spring Corp., 


Bristal, Conn. 


Beall Tool Co., East Alton, Ill. ‘‘Kantlink.’’ 

Katon Mfg. Co., Massillon, O. ‘‘Kantlink.”’ 

Gibson Co., Wm. D Div f Associated Spring Corp., 
1800 Clybourtr Ave Chicagt l 

Hubbard Spring ¢ M. D 75 Central Ave Pontia 


Mich 

tlink Helical Spring Washers, Wrigley Bldg., ¢ 
age I 
National Lock Washer Co., Newark, N. J., and Mil- 
waukee, Wis. ‘‘Kantlink.’’ 
iladelphia Steel & Wire Corp., Germantown, Phila- 
jelphia, Pa. ‘‘Kantlink 
sitive Lock Washer Co., Newark 





N. J. ‘‘Kantlink.’’ 


Raymond Mfg. Co., Div. of Associated Spring Corp., 


Corry, Pa 
s. K. F. Industries, Inc., Front & Erie Ave., Phila- 
deiphia, Pa 


Shakeproof Lock Washer Co., 2509 N. Keeler Ave., Chi- 


cago, Ill 

hompson-Bremer & Cx 638 W Hubbard, Chicago, 
Il 

Washburn Co., Worcester, Mass. ‘‘Kantlink.”’ 


WASHERS, Plain, Metallic 


Barnes Co., Wallace, Div. of Associated Spring Corp., 


Bristol, Conn. 


Bridgeport Brass Co., Bridgeport, Conn 

Gibson Co Wm. D Div f Associated Spring Corp., 
1800 Clybourn Ave Chicago I 

Hubbard Spring ¢ M. D 575 Central Ave., Pontiac, 
Mich 


Raymond Mfg. Co., Div. of Associated Spring Corp., 


Corry, Pa 


Scovill Mfg. Co., 65 Mill, Waterbury, Conn. 


WASHERS, Non-Metallic. See Fibre, Vul- 


canized; Also Plastics; Also Ceramics. 


WAX AND COMPOUNDS 


Sealing and Filling; Impregnating; Saturating and 

Finishing; Cbatterton’s Compound; Sealing Cement. 
eneral Ele Co Section Q-112 Appliance and Mer 
chandise Dept.. Bridgeport. Conn 








Irvington Varnish & Insulator Co Irvington. N. J 


Mica Insulator Co., Dept. 31, 200 Varick, New York, 
Ms x 


WHEELS, Blower and Fan 

Barber-Colman Co., Rockford, Il. 

Janette Mfg. Co., 556 W. Monroe, Chicago, III. 
Torrington Mfg. Co., Torrington, Conn. ‘‘Aristocrat.”’ 


ACTUAL SWATCHES OF 


Aas aed und 


rr 





Mailed free to any felt user, this combination Application Chart 


and Sample file-folder not only samples the 14 s. a.£. 
also classifies approved felt uses throughout Industry. 
w specification tables, too. A valuable reference work (bo 


size) which makes your choice of the correct felt easy, 


where felt serves better. No obligation or sales follow-up. Write today. 


BOOTH FELT COMPANY, INC., 480 19th St., Brooklyn, N.Y.» 735 Sherman St., Chicago, Ill. 


[Established 1905] 


Victor Elec. Products, Inc., 2950 Robertson Rd., Cin- 
cinnati, O 


WHITEPRINTING MACHINES. See Ma- 
chines, Printmaking. 


WINDING MACHINES, Coil 

Ideal Commutator Dresser Co., 1008 Park Ave., Syca- 
more, Ill 

Universal Win 


Co., P. O. Box 1605, Providence, 
R. I. ‘‘Lees« 


**Duo-Matic.”’ 





WIRE & CABLE, Asbestos Insulated 


American Steel & Wire Co., Rockefeller Bldg., Cleve- 


land, O. (United States Steel Corp. Subsidiary 
Anaconda Wire & Cable Co., 25 Broadway, New York, 
Belden Mfg. Co., 4633 W. Van Buren, Chicago, 


3 Tl 
Boston Insulated Wire & Cable Co., Dorchester, Mass 
Driver-Harris Co., Harrison, N. J 


Genera Ele Co., Section Y-1122 Appliance and 
Merchandise Dept., Bridgeport, Conn. ‘‘Deltabeston.’’ 
Rockbest Products Corp., 761 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Bare 





Aluminum Co. of America, 2179 Gulf Bldg., Pittsburgh, 
Pa 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
and, O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York, 
N. ¥ 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill. ~ 

Bridgeport Brass Co., Bridgeport, Conn 

Essex Wire Corp Magnet Wire Div Fort Wayne Ind 

Genera Ele ( Q-112% Appliance & Merchandise 
Dept Bridgeport, Conn 

Phosphor B e Sr ting Co., Ave 
Philadelphi Pa (Phosphor 

Roebling’s Sons Co., John A., " 





WIRE, Copper Clad 

Callite Tungsten Corp., 547-39th, Union City, N. J 

General Plate Co., Div. of Metals & Control Corp., 
Attleboro, Mass. 


WIRE FORMS 

Accurate Spring Mfg. Co., 3817 W. Lake. Chicago, Il 

American Spring & Mfg. Corp Holly, Mich 

American Stee! & Wire Co Rockefeller Bldg., Cleve 
and, O. (United States Steel Corp. Subsidiary.) 

Barnes Co., Wallace, Div. of Associated Spring Corp., 
Bristol, Conr 

Cuyahoga Spring Co., 10270 Berea Rd., Cl 

Gibsqn Co., Wm. D., Div. of Associated 
1800 Clybourn Ave., Chicago, Ill 


eveland, O 
Spring Corp 


Hubbard Spring Co., M. D., 575 Central Ave., Pontiac 
Mict 

Hunter Pressed Steel Co., Lansdale, Pa 

Peck Spring ¢ 12 Grove Ave., Plainville, Conn. 

taymond Mfg. Co., Div. of Associated Spring Corp., 


Corry, Pa 
Roebling’s Sons Co., John A., Trenton, N. J. 
Scovill Mfg. ¢ 65 Mill. Waterbury, Conn. 
Titchener & ¢ E. H., Binghamton, N. Y 


WIRE, Ignition 


felt types. . . . It 
Contains the s.A.€. 


und in standard file 





in all applications 


2334 


106 WEST 4TH ST. 


play. A type and size for every fastening. 











Anaconda Wire & Cable Co., 25 Broadway, New York, 
Ns 





WIRE, Insulated 
See also Cable, Heavy Duty; Cord, Flexible 

American Steel & Wire Co., Rockefeller Bldg., Cleve- 
land, O. (United States Steel Corp. Subsidiary.) 
Anaconda Wire & Cable Co., 25 Broadway, New York 
A 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Ill 
*‘Colo-Rubber,’’ ‘‘Nitro.’’ 

Boston Insulated Wire & Cable Co., Dorchester. Mass 

Essex Wire Corp., Magnet Wire Div., Fort Wayne, Ind 

General Elec. Co., Section Y-1122. Appliance and Mer 
chandise Dept., Bridgeport, Conn **Deltabeston.’’ 

General Electric Co., Schenectady, N. Y 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Lenz Electric Mfg. Co., 1755 N. Western Ave., Chi 
cago, Ill 

Rockbestos Products Corp., 761 Nicoll, New Haven, Conn 

Roebling’s Sons Co., John A., Trenton, N. J 


WIRE, Magnet 

Acme Wire Co., New Haven, Conn. **Enamelite,”’ 
‘‘Cottonite,’’ ‘‘Silkenite,’’ ‘*Paperite,”’ “‘Celenite,”’ 
**Heatex.”’ 

American Steel & Wire Co., Rockefeller Bidg., Cleve 
land. O. (United States Steel Corp. Subsidiary.) 

Anaconda Wire & Cable Co., 25 Broadway, New York 
ee 

Belden Mfg. Co., 4633 W. Van Buren, Chicago, Il 
“‘Cotenamel,”” ‘“‘Celenamel.’’ ‘‘Silkenamel.’’ 

Essex Wire Corp., Magnet Wire Div.. Fort Wayne, Ind 

General Elec. Co., Section Y-1122. Appliance and Mer 
chandise Dept., Bridgeport, Conn ‘*‘Deltabeston."’ 

General Electric Co., Schenectady, N. Y 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mas 

Lenz Electric Mfg. Co., 1755 N. Western Ave., ¢ 
eago, Ill 

Rockbestos Products Cerp., 761 Nicoll, New Haven, Conn 
Rockbestos All- Asbestos.’ 

Roebling’s Sons Co., John A., Trenton, N. J 

Winsted Division, Hudson Wire Co., Winsted, Conn 


WIRE, Resistance 

American Brass Co., Waterbury, Conn 

Baker & Co., Inc., 113 Astor, Newark, N. J 
soston Insulated Wire & Cable Co.. Dorchester, Mass 

Driver Co., Wilbur B., Newark, N. J. ‘“Tophet,’’ ‘‘Cup 
ron,’’ ‘‘Fecraloy,’’ ‘‘Hilo,’’ ‘‘Cobanic,"’ ‘‘Radiocarb,”’ 
“Radioalloy.’’ 

Driver-Harris Co., Harrison, N. J. ‘‘Nichrome,’’ ‘Ad- 
vance,’’ ‘‘Hytemco,’’ ‘‘Nilvar,’’ ‘‘Magno,’’ ‘‘Comet,”’ 
“‘Gridnic,”’ “*Radioohm,”’ “‘Ohmax,”’ ‘*Midohm,”’ 
“‘Lohm,”’ ‘‘Lucero.’’ 

Holyoke Wire & Cable Corp., 710 Main, Holyoke, Mass 

Hoskins Mfg. Co., Detroit, Mich. ‘‘Chromel,’’ ‘‘Copel,”’ 
Chromel- Alumel.’”’ 


WIRE STRIPPERS. See Strippers, Wire. 
ZINC 


Sheet, Strip, Slab, Rolled. Fuse Metal and Wire. 
New Jersey Zinc Co., 160 Front, New York, N. Y¥ 
“‘Horse Head Special.’’ 
Platt Bros. & Co., Waterbury, Conn. (Fuse Metal, Wire 
and Strip.) 





ZINC, Pre-Finished 


American Nickeloid Co., 1322 Second, Peru. Il 






THE HILLIARD SINGLE- 
REVOLUTION CLUTCH 


An automatic clutch for intermittent 
and positive drive. 

Especially valuable for cutting or 
punching operations, packaging ma- 
chinery, etc. 

Simple trip makes it suitable for me- 
chanical, electrieal or manualcontrol. 


Write for booklet giving full information 


THERE'S A HILLIARD CLUTCH FOR EVERY JOB 
OVER-RUNNING . .. FRICTION ... SINGLE REVOLUTION ... SLIP... SPECIAL 


THE HILLIARD CORPORATION 


ELMIRA, N. Y. 








atalog contains a graphic explanation of the 
Elastic Stop principle, presents test and 
application data, illustrates uses, and lists the 
complete line of nuts @ Write for a copy. 


ELASTIC STOP NUT CORPORATION 
VAUXHALL ROAD + UNION, NEW JERSEY 


SELF-LOCKING 


eR 
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COSTS GOING UP? PRODUCTION INCREASING? [nvestigate STA-WARMS 


Investigate how STA-WARMS tse economical electric ‘‘dry-heat" instead 


York fo | m ove d of water, steam, oil coils or other complicated methods. 
r rov 
mm P Investigate how STA-WARMS heat compounds uniformly and evenly 
Mass * e ° 
i Precision Heating from sides and bottom. 
Sier . y . te . 
n.’ f C d Investigate how STA-WARM thermostatic control (fixed or variable type) 
ease Oo OMPOUNGS _ oives precision control of heating to your specifications. 
Chi 
inns Investigate how STA-WARMS deliver compounds through heated, non- 
clog, non-freeze outlet valves. 
-_ Investigate how one of the 
nite, score of STA-WARM 
Sica models can be applied to 
oa your operations to produce 
_ more accurate heating, great- 
» Tl er efficiency and economy. 
; Pa 
on.”’ 
Mass 
Chi 
Conr 
in 
Mass 
*““Cup- 
carb, 
**Ad- 
‘omet,”’ 
dohm,’’ 
Mass 
Copel,’ 
Wire. 
Wire 
. 
, Wire 


aLE- 
TCH 


1ittent 


ing or 
ng ma- 


or me- 
ontrol. 


rmation 
’ JOB 
PECIAL 


. » Where insulation must do a job! 


LAVITE has Not only does LAVITE possess a phenomenally 
low loss factor, which makes it a ‘‘must" for all 


t * vs ft 
It’s Got to be Right to be Sty 25% 28. | 
high frequency work, but it has good mechanical and 


Nobody “bosses’”’ Cliff Elliott, out of i aa non compression strength. At elevated temperatures, a. 4 
the Triplett inspection line. Produc- i a cent. LAVITE has superior insulation resistance. i 
oe - up,—’ way uP, but = oes 

the eat on “Inspection’ or the . . . 

slightest variation from the most hard- Per amt eee | cent power ; For machinery, threading and general working, LAVITE 
boiled inspection scrutiny in the In- factor S.1.5 at 60 : : i 



















































th offers all those added advantages of the steatite ceramic | 
e dustry. For it is an axiom in the whole Triplett plant—regardless cycles was only ial ich ; 4 

and of position or the pressure of orders—“‘It's got to be right to be 0.0165. material . . . which means closer tolerances, and greater 

the Triplett.” : uniformity. Specify LAVITE for your next application g ' 
Dielectric a —whether it's a machine, appliance or equipment i | 

—" Under expanded Industrial demand there continues to be no com- = at - cy- ; ; . , oe 1! 

ON promise in those rigid Triplett tolerances and standards which 1000 Ke 5.4 9 the insulation will be permanent! 

RSEY have become the International Hallmark of Precision and Quality. siatiniaceaee 


FOR MORE INFORMATION WRITE SECTION 314 HARMON AVE. D. ue SE! MFG. COMPANY 


Main Office & Works: Chattanooga, Tenn. 
nt beri Cl Par: | u 
TMT aAMa Te td La) AP Rh RR oe yo ll yg te 


: , 549 W. Randolph St 
TCL Tt Pe) thr) Lat SLT td CTT te 
é eeu UR eon Mim Ltt) a ae 
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BULLETINS 
TELL THE WHOLE 


RELAY STORY 


A Relay must not only be well designed and well built, 
but it must also fit the job as to capacity and assembly 
details for truly efficient operation. Ward Leonard Relays 
are known for their crisp action, sturdiness and longevity. 
The scope of the Ward Leonard line permits selection 
without compromise. 


WL) RELAY BULLETINS 


BULLETIN 105 


“Little Giant Relay” single pole, 
single and double throw. Con- 
trols *, HP on 115-230V. 





BULLETIN 131 & 132 
Heavy Duty Relays single and 
multi-pole, single and double, 
contacts rated up to 25 amp. on 
125-250V. 

BULLETIN 106 


Midget Relays for light duty 
available in single and double 
pole, single and double throw. 


BULLETIN 251 


Sensitive Type Relays for direct 
and alternating current oper- 
ating on .014 watts. 


BULLETIN 81 


Intermediate Duty Relays in 
single and multipole arrange- 
ments, single and double throw. 


BULLETIN 351 
Thermal Time Delay Relays 
with thermostat built into relay 
assembly. 


















BULLETIN 362 
Motor Driven Time Delay 
Relays for operation on alter- 
nating current. 


WARD LEONARD 


ELECTRIC CONTROL DEVICES SINCE 1892 


WARD LEONARD ELECTRIC COMPANY 


34 South Street, Mount Vernon, N. Y. 


Please send me Bulletin No. 


Name 
Firm. . 
Address 


City 
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Accurate Spring Mtg. Co. 


Acme Electric & Mig. Co. 


Acme Wire Co. 
Aerovox Corp. 


Ahlberg Bearing Co. 
Akron Porcelain ( 
Alden Products Co. 


Allen-Bradley Co. 
Allen Mig. Co., The 
Aluminum Company of America 


American Automatic Electric Sales Co. 


American Felt Co., Inc. 


American Gas Accumulator Co. 

American Insulator Corp. 

American Lava Corp. 

American Spring & Mig. Corp. 

Anaconda Wire & Cable Co. 

Angle Steel Stool Co. 

\rrow-Hart & Hegeman Electric Co., The 
Auburn Button Works, Inc. 


Bakelite Corp. 

Baker & Co., Inc. 

Baidor Electric Co. 

Baltimore Brass Co., The 
Barber-Colman Co. 

Bearings Co. of America 
Becker Brothers Carbon Co. 
Belden Mfg. Co. 

Black & Decker Electric Co., The 
Booth Felt Co. 

Brand & Co., Wm. 

Brandywine Fibre Products Co. 
Bridgeport Brass Co. 

Bruning Co., Charles 

Bunting Brass & Bronze Co. 
Burnley Battery & Mfg. Co. 


Inside 


vallite Tungsten Corp. 

‘entral Screw Co. 

‘entralab, Div. of Globe Union, Inc. 
‘entury Electric Co 

fhace Co., W. M. 

chase-Shawmut Co., The 

‘hicago Molded Products Corp. 
‘hicago Rivet & Machine C 

jare & Co., C. P. 

larostat Mfg. Co., Inc. 

leveland Tungsten Mfg. Co., Inc. 
‘old Metal Process Co.. The 
ontinental-Diamond Fibre Co. 
‘orning Glass Works 

(oto-Coil Co., Ine. 

ramer Co., Inc., R. W. 

‘rowe Name Plate & Mig. Co 
‘Cullman Wheel Co. 


‘uyahoga Spring Co. 


—— sls fila. citi, ili din: iii las’ ins, ‘tila, ‘ing, las lta, lili, dil 


Dano Electric Co. 

Dante Electric Mig. Co. 

Davis & Co., Inc., Dean W. 
DeJur-Amsco Corp. 

Detroit Power Screwdriver Co. 
DeWitt Operated Hotels 

Dial Light Co. of America 
Dow Chemical Co. 

Driver Co., Wilbur B. 

Dunn, Inc., Struthers 


cagle Signal Corp. 

‘gyptian Lacquer Mtg. Co. 
“icor, Inc. 

‘lastic Stop Nut Corp. 

flectric Soldering Iron Co., Inc. 
‘lectric Specialty Co. 

“ssex Wire Corp. 


Fairbanks, Morse & Co. 


Formica Insulation Co., The 
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ADVERTISERS 


G-M Laboratories, Inc 

Garlock Packing Co. 

Gear Specialties, Inc. 

General Electric Co 33, 
General Industries Co. 117, 
General Plate Co., Div. of Metals & Controls Corp. 
Gisholt Machine Co., The 

Guardian Electric Mfg. Co 

Guardian Utilities Co. 


H-B Electric Co., In 
Handy &-Harman 

Haydon Mfg. Co., Inc. 
Heinemann Circuit Breaker Co 
Herzog Electric Co. 
Hilliard Corp., The 
Hoover Ball & Bearing Co. 
Hoskins Mfg. Co. 

Hotel Belmont Plaza 
Hotel Mc Alpin 

Hubbard Spring Co., M. D. 


Ideal Commutator Dresser Co. 
Ilsco Copper Tube & Products, Inc. 
Instrument Resistors, Inc 
Insulation Manufacturers Corp. 
International Nickel Co., Inc. 
International Resistance Co. 
Irvington Varnish & Insulator Co 


James Mfe. Co., D. O 
Janette Mfg. Co. 
Jefferson Electric Co 
Jelliff Mfg. Corp., C. O 
Johnson Bronze Co 
ones, Howard B 


Kester Solder C 
Keuffel & Esser C 
Kimberly-Clark Corp 
Klein & Sons, Mathias 
Krueger & Hudepohl 
Kurz-Kasch, Inc 


Leach Relay C 
Lectrohm, Inc 
Littelfuse, Inc 
Louthan Mfg. Ce 


Lovejoy Flexible Coupling C 


Maas & Waldstein Co. 
Magnatrol Valve Corp. 
Magnetic Windings Co. 
Mallory & Co., Inc., P. R 


Master Electric Co., The Inside Back C 


McGill Mfg. Co. 

Mercoid Corp., The 

Mica Insulator Co. 

Millen Mfg. Co., Inc., James 
Minnesota Mining & Mfg. Co 
Minneapolis-Honeywell Regulator Co, 


National Vulcanized Fibre Co. 

New Departure Div. of General Motors Sales Corp. 
New England Mica Co. 

Newport Rolling Mill Co. 

Norma-Hoffmann Bearings Corp. 

Numberall Stamp & Tool Co., Inc. 


Ohio Electric Mfg. Co., The 
Ohmite Mfg. Co. 
Owens-Corning Fiberglas Corp. 


(Continued on next page) 
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For use over colored enamels 


Withstand Buffing 
Can be used directly on polished metals 
Tough and flexible 
Impervious to atmospheric conditions 


Resistant to handling, buffing, 
tarnishing and marring 


EGYPTIAN FINISHING LACQUERS are extremely 
durable and may be either air-dried or baked. 


Ath for details | 


THE EGYPTIAN LACQUER MANUFACTURING CO. . | 
ROCKEFELLER CENTER NEW YORK . 
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CUT ONE THIRD 
LABOR COSTS WITH 


PRECISION 
STU TLE 


ROUND From ! 
practicaliy any size. 


” core to 


SQUARE Practically any 
size. 


RECTANGULAR or a com- 
bination of the above. Adapt- 
able to single or multiole 
eS PATENTS PEND- 
ING. 


Moto-Saw manufactured by 
Dremel Mfg. Co., Racine, Wis. 
“We save one-third labor by using 
Precision Bobbins and have a better 
coil’, writes the Dremel Manu- 


facturing Company, 
this Moto-Saw. 


When you can improve your prod- 
uct and at the same time greatly 
reduce manufacturing costs, we 
consider that vital, important news. 


PRECISION BOBBINS—a NEW 
coil form of great strength and ir.- 
sulating quality, adaptable to prac- 
tically every coil requirement— 
have not only in this one appli- 
cation, but in every case affected 
substantial economies. 


Alert engineers recognize the 
unusual flexibility of Precision 
Bobbins — how they overcome 
space limitations, simplify assembly 
and meet special demands. 


who make 


It is of the utmost importance that 
you investigate the adaptability 
of Precision Bobbins to your 
products at once. Possibly you 
will find ways to reduce your costs 
too. Samples to your specifications 
and prices gladly furnished. Write. 


PRECISION PAPER TUBE CO. 


2035 W.: CHARLESTON ST. 


CHICAGO, ILL. 


ELECTRICAL MANUFACTURING 
ADVERTISERS 


Continued from preceding page 


Paper Manufacturers Co., Inc. 
Paragon Electric Co. 
Paramount Paper Tube Co. 
Parker-Kalon Corp. 
Patton-MacGuyer Co. 
Peck Spring Co., The 
Peerless Electric Co., The 
Photoswitch Incorporated 
Pioneer Gen-E-Motor 
Platt Bros. & Co. 
Portland-Monson Slate Co. 
Powrex Switch Co 
Precision Apparatus Co. 
Precision Paper Tube Co. 
Pressure Castings, Inc. 
Progressive Mfg. Co. 
Pure Carbon Co. 

Pyramid Products Co. 


Rajah Co., The 

Raymond Mig. Co., Div. of Associated Spring Corp. 
Reliance Electric & Engineering Co. 

Rex Rheostat Co. 

Richardson Co., The 

Rockbestos Products Corp. 

Rogan Brothers 

Ruby Chemical Co., The 


Rverson & Son, Inc., Joseph T. 


SKF Industries, Inc 

Scovill Mfg. Co. 
Shakeproof Lock Washer Co. 
Shallcross Mfg. Co. 
Sheldon Electric Co 
Shimer & Sons, Samuel J. 
Signal Electric Mfg. Co 
Simpson Electric Co. 
Smith Corp., F. A. 

Sola Electric Co. 

Solar Mfg. Corp. 
Specialties, Inc. 

Speedway Mfg. Co. 
Sprague Specialties Co. 
Standard Electrical Products Co. 
Standard Pressed Steel Co. 
Star Porcelain Co. 
Sta-Warm Electric Co. 
Stein & Co.. Wm. P 
Steward Mfg. Co., D. M. 
Stokes Machine Co., F. J. 
Superior Electric Co. 


Taylor Fibre Co. 

Thompson Clock Co., The, H. C. 
Torrington Mfg. Co., The 

Trent Co., Harold E. 

Trico Fuse Mfg. Co. 

Triplett Electrical Instrument Co. 


Union Carbide & Carbon Corp. 
United Cinephone Corp. 
Universal Clay Products Co. 
Universal Winding Co. 


Wagner Electric Corp. 

Walker Co., George 

Ward Leonard Electric Co. 
Wesche Electric Co., The B. A. 
Westinghouse Electric & Mfg. Co. 
Weston Electrical Instrument Corp. 
West Virginia Pulp & Paper Co. 
Wiegand Co., Edwin L. 

Wilson Co., H. A. 


Wire Stripper Co., The 
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THE MASTER ELECTRIC COMPANY 


DAYTON, OHIO 
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SINGLE PARALLEL 








World’s Leading Makers of Electric Clocks 


Simplify Production and Enhance Salability 


WITH LOW-COST “BAKELITE” PLASTIC CASES 


PRODUCTION ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS: 


ELA Yons ——— Bosses 


Deep Ribs 


Screw-holes 


Beier mess 


\ 
va 


Y_ Self-contained 
Color 


ARREN TELECHRON COMPANY, like many other tad 
W ive manufacturers of electric clockshave-for years 
made their clock cases of BAKELITE Phenolic Plastics. Such 
wide and continuous use of these low-cost molding materials 


is due not only to their manufacturing economies, but also to 


the many sales-winning characteristics they provide. 


Production is Simplified for the Warren Telechron Strike 
Clock shown above, for instance, because the 7”-wide hous 
ing is formed in a single molding operation—complete with 
all interior and exterior details. Rapid assembly with the 
electrical mechanism is assured merely by screwing this unit 
to the four molded bosses. Just another molding operation 
fabricates the back panel with ‘is many slots, holes, cavities, 
and embossed lettering. As color is integral with the 
BAKELITE Plastic itself, the numerous finishing steps neces- 
sary with other materials are eliminated. 


Ti ‘ CR Ca L0R¢ er tcirp m y ther f Warren Telechs ( 972 lded 
) t/ nd r, m BAKELITE Phenolic molding material, 


MERCHANDISING ADVANTAGES PROVIDED BY “BAKELITE” PLASTICS: 


Sturdy Light Weight Permanent Color Attractive 
Construction Design 


Durable 
Electrical Insulation 


Smooth, Easily-cleaned 
Surfaces 


Mar-proof, 
Lustrous Finish 





Selling is Easjer when clocks are encased in BAKELITI 
Plastics because these versatile materials lend themselves 
readily to any current styling demand—and at a price that 1s 
reflected in the completed product. Equally important, cus- 
tomers know that the attractive housings retazn their lustrous, 
colorful appearance over long periods of service. 
BAKELITE Plastics are available in many types, and in 
numerous opaque, translucent, and transparent effects. In- 
vestigate the many benefits of these materials for your particu- 
lar electrical products by writing for illustrated Portfolio 8. 
BAKELITE CORPORATION, 30 EAST 42Np ST., NEW YORK 
Unit of Union Carbide and Carbon Corporation 


BAKELITE 


AO MARK 


The word “Bokelite” and the Symbol ore registered trode. morks 
dentitying produc & of Bokelite Corporation 


PLASTICS HEADQUARTERS 














